PATENT COOPERATION TREA, < 



EO/US 
PCT/J POO/02076 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 
(PCT Rule 61,2) — 



Date of mailing:" 



05 October 2000 (05.10.00) 



International application No.: 

PCT/J POO/02076 



To: 



Assistant Commissioner for Patents 
United States Patent and Trademark 
Office 
Box PCT 

Washington, D.C.20231 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 



Applicant's or agent's file reference: 
A01112M 



International filing date: 

31 March 2000(31.03.00) 



Priority date: 



31 March 1999 (31.03.99) 



Applicant: 



HOLMGREN, Arne etal 



1. The designated Office is hereby notified of its election made: 

| X| in the demand fited with the International preliminary Examining Authority on: 

31 March 2000 (31 .03.00) 



| | in a notice effecting later election filed with the international Bureau on: 



2. The election | X | was 

| | was not 

made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No.: (41-22)740.14.35 



Authorized officer: 

J. Zahra 

Telephone No.: (41-22)338.83.38 



Form PCT/1B/331 (July 1992) 



3549686 



«U. Ul'i 



PATENT COOPERATION TREA 



PCT/JPOO/02076 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF TRANSMITTAL 
OF COPIES OF TRANSLATION 
OF THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 72.2) 



To: 



IMAMURA, Masazumi 
KRF Building 
5th floor 

5-5, Kyobashi 1-chome 
Chuo-ku 



DECEIVED 



'01,9. 17 52 



SIKs&Co, 



Date of mailing (day/month/year) 

30 August 2001 (30.08.01) 


JAPON 


Applicant's or agent's file reference 
A01112M 


IMPORTANT NOTIFICATION 


International application No- 
PCT/JPOO/02076 


Internationa J filing date (day/mo nth/year) 

31 March- 2000 (31.03.00) 


Applicant 

DAUCHI PHARMACEUTICAL CO., LTD. et'al 



1. Transmittal of the translation to the applicant. 

The International Bureau transmits herewith a copy of the English translation made by the 
International Bureau of the international preliminary examination report established by the 
International Preliminary Examining Authority. - . 

2. Transmittal of the copy of the translation to the elected Offices. 

The International Bureau notifies the applicant that copies of that translation have been 
transmitted to the following elected Offices requiring such translation: 

EP,AT,AU,CA / CH / CN / CZ / FI / NO,NZ / PL,RO / RU / SK / US 



The following elected Offices, haying waived the requirement for such a transmittal at this time, 
will receive copies of that translation from the International Bureau only upon their request: 

A^EA.AE.AGAL^AM^AZ.BA^B^CBR^BV^CR^U^E^K^DM^DZ^EE^S^B^D^E^H^M^R^U, 

IDJLJNjS^P^^KG^R^KZ.LC^LK^R^SyLT^U^V^^MD.MG^^MN^W^XPT^D^E^SG, 

Sl^L^JTM^TT^UA^UG^Z^N^U^ZAZW^OA 



3, Reminder regarding translation into (one of) the official language(s) of the elected Office(s). 

The applicant is reminded that, where a translation of the international application must be 
furnished to an elected Office, that translation must contain a translation of any annexes to the 
international preliminary examination report. 

It is the applicant's responsibility to prepare and furnish such translation directly to each elected 
Office concerned (Rul 74.1). See Volume II of the PCT Applicant's Guide for further details. 





The International Bureau of WIPO 
34, chsmin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. (41-22) 740.14,35 


Authorised officer 

Eliott PERETTI 

Telephone No. (41-22)338.33.38 



6- 



PATENT COOPERATION TREAT 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
A01112M 


t>Ac wmTuro a^t-i^kj SeeWotificationofri^smitcaloflnternational Preliminary 
FOR FURTHER ACTION £xamination Report {Form PC T/IPEA/416) 


International application No. 

PCT/JP00/02076 


International filing date {day/month/year) 
31 March 2000 (31.03.00) 


Priority date (day/montti/year) 

3] March 1999 (31.03.99) 


International Patent Classification (PC) or national classification and IPC ' 
C07C 391/02, A61K 31/166, A61P 39/06, B01 J 31/12, C07B 31/00, C09K 15/32, C12N 9/00, 9/04 


Applicant 

DAHCHI PHARMACEUTICAL CO., LTD. 



1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



r~| This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
' — ' been amended and arc the basis for this report and/or sheers containing recrificarions made before this Authority (see 



Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 
These annexes consisi of a total of — sheets. 



This report contains indications relating to the following items; 
Basis of the report 
Priority 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



I 


I2SI 


n 


□ 


in 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

31 March 2000 (3 1.03.00) 


Date of completion of this report 

14 March 2001 (14.03.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCTTPEA/409 (cover sheet) (July 199S) 



zuuiti^ (ti i maw 



NY. tllH 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



JnteJ^Kinai application No. 

PCT/JP00/02076 



L Basis of the report 



1. Wiih regard to the elements of the international application:' 
the international application as originally filed 

1 | the description: 

pages ; m 

pages - 

pages ; ] 



, as originally filed 
, filed with the demand 



, filed wftb the letter of 



□ 



the claims: 

pages 

pages 

pages ^ 

pages 



, as originally filed 

, as amended (together with any statement under Article J 9 

t filed with the demand 



, filed with the lener of 



| | the drawings; 

pages 

- pages 

pages . 



, as originally filed 
, filed with the demand 



m , filed with the letter of 



f~l the sequence listing pan of the description; 

pages - 

pages 

pages 



, as originally filed 

_ , filed with the demand 



„ , filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. , 
These elements were available or furnished to this Authority in the following-language ____ which is: 

| j the language of a translation furnished for the purposes of international search (under Rule 23 .1(b)). 

1 | the language of publication of the international application (under Rule 483(b)). 

I 1 the language of the translation furnished for the purposes of international preliminary examination (under Rule 552 and/ 
or 553). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

! | contained in the international application in written form. 

I I filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

| | The statement that the subsequently furnished written sequence listing docs not go beyond the disclosure in the 

international application as filed has been furnished. 
I | The statement thai the information recorded in computer readable form is identical to the written sequence listing has 

been furnished. 

4 - I I The amendments have resulted in the cancellation of. 

I 1 the description, pages 

' L 1 the claims, Nos. 

\ 1 the drawings, shects/fig 



I — I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

• Replacement sheets which have been famished to the receiving Office in response to an invitation under Article 14 are ref^rz^ t0 
in this report as "originally Ji led" and are not annexed to this report since they do not contain amendments (Rule 70. J 6. 
and70.17). 

+~ Any replacement sheet containing such amendments must be rsferred to under item J and annexed to this report. 



Form PCT/IPEA/409 (Box 1) (July 1998) 



♦ 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



ODaJ application No. 

PCT/JPOO/02076 



I V. Reasoned statement under Article 35(2) ^ith regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



I. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



4-11 



1-3 



l-ll 



1-11 



YES 
NO 

YES 
NO 

YES 
NO 



2, Citations and explanations 

Document 1:, Function of Thioredoxin Reductase as a Peroxynitrite Reductase Using Selenocystine or 
Ebselen (Gavin E. Axteel et aL), Chexn. Res. Toxicol.,. 1999, Vol 12, No. 3, pages 264-269 
Document 2; US, 46] 8669, A (A. Nattermann & Cie GmbH),. 21 October, 1986(21.10.86), columns 1-6 
Document 3: US, 4730053, A (A. Natterrnann & Cie GmbH), 8 March, 1988 (08.03.88), columns 1-6 

Claims 1-3 

The subject matters of claims 1-3 do not appear to be novel in view of document 1 cited in the ISR. 
Document 1 describes that an organic selenium compound is used as a substrate of thioredoxin 
reductase. 

Claims 1-11 

The subject matters of claims 1-1 1 do not appear to involve an inventive step in view of document 1 
cited, in the ISR. t 

Since document 1 describes that an organic selenium compound promotes the activity of thioredoxin 
reductase, a person skilled in the art could have easily used it as a peroxidase activity potentiating agent. 

Claims 10 and 11 

The subject matters of claims 10 and 11 do not appear to involve an inventive step in view of 
documents 2 and 3' cited iuthe ISR. 

Since documents 2 and 3 describe' that an organic selenium compound acts to reduce a peroxide, a 
person skilled in the art could have easily used the compound "for in vivo reduction or hyperoxidation 
prevention. 



Form PCT/ IPEA/409 (Box V) (July 1998) 



ENT COOPERATION TREA 



# 



PCT/J POO/02076 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 



To: 



IMAMURA, Masazumi 
KRF Building 
5th floor 

5-5, Kyobashi 1-chome 
Chuo-ku 
Tokyo 104-0031 
JAPON 





Date of mailing (day/month/year) 
26 April 2000 (26.04.00) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
A01112M 


International application No. 
PCT/J POO/02076 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

DAIICHI PHARMACEUTICAL CO., LTD. (for all designated States except US) 
HOLMGREN, Arne et al (for US) 

International filing date 31 March 2000 (31 .03.00) 

Priority date(s) claimed 31 March 1999(31.03.99) 

08 April 1999(08.04.99) 

Date of receipt of the record copy 

by the International Bureau 14 April 2000 (14.04.00) 

List of designated Offices : 

AP :GH,GM,KE,LS,MW,SD,SL,SZ/TZ,UG,ZW 
EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 

EP rAT^E^CH^Y^E^K^S^^FR^B^GRJEJT^^MCNUPT^E 
OA :BF,BJ,CF,CG,CI,CM,GA / GN,GW,ML / MR,NE,SN/TDJ*G 

National rAE^G^AM^AU^BA^B^CBR^BY^A^CH^CN^R^CU^DE^DK^DM^DZ^E^S, 

fi^gb^gd^e^kgm^r^hu^d^iljnjsj^ke^kg^r^z^c^k^r^s^t^u^lv^ma^md^g, 
mk,mn,mw,mx,no,nz,pl,pt,ro,ru,sd,se,sg,si,sk,sljj^ 

ZA,ZW 





The International Bureau of W1PO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. (41-22)740.14.35 


Authorized officer: 

^hinii IGARASHI 

Telephone No. (41-22)338.83.38 



Form PCT/IB/301 (July 1998) 



003246424 



C ntinuati n of F rm PCT/1B/301 
NOTIFICATION OF RECEIPT OF RECORD COPY 



PCT/J POO/02076 



Date f mailing (day/month/year) 
26 April 2000 (26.04.00) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
A01112M 


International application No. 
PCT/J POO/02076 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 
[ X | time limits for entry into the national phase 
| X | confirmation of precautionary designations 
| X | requirements regarding priority documents 
A copy of this Notification is being sent to the receiving Office and to the InternationalSearching Authority. 



Form PCT/IB/301 (continuation sheet) (July 1998) 



003246424 



ENT COOPERATION TREA 



# 



WO 00/58281 
PCT/J POO/02076 



From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) 
05 October 2000 (05.10.00) 



To: 



IMAMURA, Masazumi 
KRF Building 
5th floor 

5-5, Kyobashi 1-chome 
Chuo-ku 
Tokyo 104-0031 
JAPON 



RECEIVED 



TXl10.16aiO 



SIKs & Co. 



ME 



Applicant's or agent's file reference 
A01112M 


IMPORTANT NOTICE 


International application No. 
PCT/J POO/02076 


International filing date (day/month/year) 
31 March 2000(31.03.00) 


Priority date {day/month/year) 
31 March 1999(31.03.99) 


Applicant 

DAIICHI PHARMACEUTICAL CO., LTD. et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AG,AU,DZ,KR,US 

In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AE^AM^AT^BA^B^G^R.BY^A.CH^CNXR.CU^DE^^DM^A^E^E^ES^F^GB^D, 

GE^H^M^R^UJDJLJN.ISJ^KE^KCKZ.LCLK^R^LS^LT^U^V^M^MD^CMK^MN^MW^X, 

NO,NZ,OA,PL,PT,RO,RU,SD,SE,SG,SI,SK,S^ 
The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1(a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
05 October 2000 (05.10.00) under No. WO 00/58281 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 





Authorized officer 




The International Bureau of WIPO 




34, chemin des Colombettes 


J. Zahra 




1211 Geneva 20, Switzerland 






Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 




Form PCT/IB/308 (July 1996) 




3551020 



ENT COOPERATION TREA 



PCT/J POO/02076 



From the INTERNATIONAL BUREAU 



PCT 

INFORMATION CONCERNING ELECTED 

flFFIPF*; NHTIFIFn HF THFIR Fl FPTIHN 

(PCT Rule 61.3) 


To: 

IMAMURA, Masazumi 
KRF Building 
5th floor 

+j-Z) f fxyUUdolII 1-OildiTiC 

Chuo-ku 
Tokyo 104-0031 
JAPON 


Date of mailing {day/month/yea r) 

05 October 2000 (05.10.00) 




Applicant's or agent's file reference 
A01112M 


IMPORTANT INFORMATION 


International application No. 

PCT/J POO/02076 


International filing date (day/month/year) 
31 March 2000(31.03.00) 


Priority date (day/month/year) 

31 March 1999 (31.03.99) 


Applicant 

DAIICHI PHARMACEUTICAL CO., LTD. et af 



1. The applicant is hereby informed that the International Bureau has, according to Article 31(7), notified each of the following 
Offices of its election: 

AP :GH,GM,KE,LS,MW,SD,SL,SZ,TZ,UG,ZW 

EP lAT^E^H^DE^DK^ES^LFR^B^RJEJT^U^MCNL^T^SE 

National lACAU.BG^A^N^DE^ZJLJ^KR^N^NCNZ^URO.RU^E^^US 

2. The following Offices have waived the requirement for the notification of their election; the notification will be sent to them 
by the International Bureau only upon their request: 

EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 

OA iBF^BJ^F.CCC^CM.GA^N^GW^ML^R.NE.SN^TG 

National lAE^AM^AZ^A^B^BR^Y^CH^R^U^K.DM^EE^S^FUGB^D^GE.GH, 

GM^HR^HUJDJNJS^E^G.KZ^C^K.LR^LS^T^U^LV^A^MD^MCM^MW^X^T^D, 

SG^^SLTJTMTR^TTTZ^UA^CUZ^VN.YU^ZW 

3. The applicant is reminded that he must enter the "national phase" before the expiration of 30 months from the priority date 
before each of the Offices listed above. This must be done by paying the national fee(s) and furnishing , if prescribed, a 
translation of the international application {Article 39(1 )(a)), as well as, where applicable, by furnishing a translation of any 
annexes of the international preliminary examination report (Article 36(3)(b) and Rule 74.1). 

Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed information about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume I 
of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 months from the priority date for all States designated for 
the purposes of obtaining a European patent. 





Authorized officer: 




The International Bureau of WIPO 




34, chemin des Colombettes 


J. Zahra 




121 1 Geneva 20, Switzerland 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 




Form PCT/IB/332 (September 1 997) 




3551020 



1^ 



PCT/J POO/02076 



PATENT COOPERATION TREATY 



From the INTERNATIONAL BURE 



PCT 

\ NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 41 1) 


IMAMURA, Masazumi I I ^ 7. 10 55 J I 

5th floor "VOJLi^JS ©c \ji$ojf 

5-5, Kyobashi 1-chome 

Chuo-ku 

Tokyo 104-0031 

JAPON 


Date of mailing (day/mo nth/year) 
26 June 2000 (26.06.00) 




Applicant's or agent's file reference 
A01112M 


IMPORTANT NOTIFICATION 


International application No. 
PCT/J POO/02076 


International filing date (day/month/year) 
31 March 2000(31.03.00) 


International publication date (day/month/year) 

Not yet published 


Priority date (day/month/year) 
31 March 1999 (31.03.99) 


Applicant 

DAIICHI PHARMACEUTICAL CO., LTD. et al 



1 . The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt, or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk(*) appearing next to a date of receipt in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1 (a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1 (c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date Priority application No. Country or regional Office Date of receipt 

or PCT receiving Office of priority document 

31 Marc 1999 (31.03.99) 11/92789 JP 26 May 2000 (26.05.00) 

08 Apri 1999 (08.04.99) 1 1/101478 JP 26 May 2000 (26.05.00) 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 


Authorized officer 

Tessadel PAMPLIEGA 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 




Form PCT/IB/304 (July 1998) 




003374916 



PCT 



vt # & n m * * « h 
B Rt * s ' « 




(51) BIMfrffjHK? 

C07C 391/02, A61K 31/166, A61P 
39/06, B01J 31/12, C07B 31/00, C09K 
15/32, C12N 9/00, 9/04 



Al 



(11) BBR&H** 



(43) BBX£tH 0 



WO00/58281 



2000^10^5 0(05.10.00) 



(21) mmmm^ 

(22) S^fflffiB 

oo) mtt&r-z 

tfemW-l 1/92789 
^M^l 1/101478 



PCT/JPOO/02076 



2000^3^31 0(31.03.00) 



1999^3^31 0(31.03.99) 
1999^4^8 0(08.04.99) 



JP 
JP 



(71) mmx (*s&bk^tosss^o^t) 

(DAIICHI PHARMACEUTICAL CO., LTD.)[JP/JP] 

T 103-8234 JKSCfS^E B *fig3T B 14»10# Tokyo, (JP) 

(72) 3SK# ; *5<tt^ . , 
(75) 3§91#/aMA <#ai£OV*T<Z5*) 

atVU A JfUls T \s ^(HOLMGREN, Arne)[SE/SE] 
T*V -797^ ^ ^-(AMIRI, Marjan H.)[SE/SE] 
S-17177 * b yfibJVJ* 

Jsrtr X * h V 4 rt Stockholm, (SE) 
®C^^^(MASAYASU, Hiroyuki)[JP/JP] 
T134-8630 JKKfgaiFJIIK^fcKffilTB 16*13-^ 
S-©^*^?± mJCflFaSH*^^^— Tokyo, (JP) 



(74) ft3lA 

^ttjE^, ^(IMAMURA, Masazumi et al.) 

T 104-0031 ms:?5 c P*E^iT@5#5-^ 

KRFtVUSfff Tokyo, (JP) 

(81) AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 

BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM, DZ, EE, ES, FI, GB, 
GD, GE, GH, GM, HR, HQ, ID, IL, IN, IS, JP, KE, KG, KR, KZ, 
LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, 
TZ, UA, UG, US, UZ, VN, YU, ZA, ZW, gW-H^rfiF (AT, BE, CH, 
CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), 
OAPlWfff (BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, 
SN, TD, TG), ARIPO^ff (GH, GM, KE, LS, MW, SD, SL, SZ, 
TZ,UG,ZW), ^- — yi/T^fWf (AM, AZ, B Y, KG, KZ, MD, RU, 
TJ, TM) 



(54)Title: SUBSTRATES FOR THIOREDOXIN REDUCTASE 




(CH2) n — R 3 



(1 ) 




J 2 



(57) Abstract 

Substrates for thioredoxin reductase, containing compounds represented by general formula (1) or (1') (such as 
2-phenyl-l,2-benzisoselenazol-3(2H)-one or open-ring derivatives thereof) (wherein R 1 and R 2 are each hydrogen, halogeno, 
trifluoromethyl, or the like; R 3 is aryl, an aromatic heterocyclic group, or the like; R 4 is hydrogen, hydroxy!, an -S-a-amino acid group, or 
the like; R 5 is hydrogen or C x -C 6 alkyl; Y is oxygen or sulfur, and n is an integer of 0 to 5, with the proviso that the selenium atom may be 
oxidized). These substrates are reduced by thioredoxin reductase in the presence of NADPH and enhance the peroxidase activity of 
thioredoxin reductase. 
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«y s )4 v-feb^-v*— ;i/-3 (2H)-;2)- >fc£<2> -fe U>it^0ifi^U Y^c^y-V? 

i£^Jfl) ^il7cU-5 S £ hfi^e>tiT (Muller, A. et al., Biochem. 

Pharmacol-, 33, pp. 3235 -3239), tty^fr***/?— fcffc: «fc Zffimih 

-T&fr*.. *2§BJlfc2\ WTCD-HKS; ( I ) ( I ') : 




(1) 
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©Jf^ftk _b§BM^ ±S3»7gS"Jn 2au c ±gBlftK^Ji:UTO±ffi©-jl9!S; (I) 

xt* (i') -fb^sv^s^wcfiFSb^s^ottix Mt^n^oTkftftav 
7c^J> &v±f3t^-fb^J©»jt©fc»©±sB©--jlS;S: ( I ) xfcfc ( I ') Ih&VnR 

tf*S&*iiarr 3 otx ±8Bcd— *S:S: (I) X& (I') fls-^ 

fo&toA&?*l' F^>> • U^^— gtiD 10 #IUi»7GLfc&© N DTNB £ 
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iStl/y — ;i/&£fifc©tftfcB«gJft£ f>to El *n Ebselen (i<b^ A § o 

IMHIi^ m^^fiStct^^JBS Trx-(SH) 2 <ZMb^&Afc:«fcSKfti (El 
A) StF0.1/zMTrx-(SH),fc 0.1^M©<b^ASS^Lfc»© 340 mntl^W* 
m^^O^S^^^-To I2*n Trx h*=^>>. EbSe ^b^A^^-To 

ASWl^^i'^ffl^to EI+n Trx (±^^"b K^r^>x EbSefc£{b-£ 
^A, TrxEii^^b K3^>> • Is #—M%tfTo 

A (Dftm^m-to m*P, Trx tt^-ai-L/ K3^>>. EbSe 

**©*£<DSe#%7j*"r« Trxii^^-U r*^r^> N TrxRy^rtl/ K4rS^> • 
b^*—- fe\ EbSettflS^«BA*^r« 

Sg8 0i± N aK^7K*©»7£MJfcfc^rs^1&A(Z)^*^UfcEITfeSo 
ia*K Ebselen ii-fb^^l A ^r^c^-r^o 

^d7d^S, n-^;i/*s sec-^;i/^> ^fV7f;i/S^ tert-7^;i/S. n- 
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-10 ffl©#3SM4fc^ L 3 BM$ X * b < «4#5H43ttt 2 Jm&<D7 U ffi ^ 

kd'J >f ^ *V y t: 5 v y ;va^ 'fv*w; , J t: y 
v-f > f u ;wSs -r > k u fv^vj =*r ^ y 7 * ^ 

C,-C 6 £ W KSs C,-C, -Y 5. -Y V^^>T±— h2k -Y V^>T±— hSs 

c,-c 6 t;i/=i^^*> c r c 6 c 5 -c 14 7'j-;^Jr^>S, %&m** 
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;I/3Sn C 7 -C,s 7 5)]/* mMWTfr*)^**^^ C,-G 6 TJlZi^rfyti 

c 2 -c 7 r;v^r;i/*;i/#— c 6 -c 14 t u — aiRS*;^— 
c 2 -c 7 7;wi/3b;i/^;i/:*^>ak c 6 -c 14 r U — ;u*;i/#-;i/:a-3r$/2£x ti&m 

c 2 -c 8 7 ^ tuitf—)i/7^;m, c,-c 6 ^ ;w * — ;uSn c,-c 6 

;i> 7 t ^ ^ if£3*fcf * c: h #T* § "S o 

4b c,-c 6 Tjv^-jvtuv^— ;i/Ss ^ d Wb c 6 -c 14 7 u — t. Ko^-i/ c 6 -c 14 
t ^yx^ c,-c 6 7;i/^;i/#;w^>r z&mf& z. £ #t ^ & o 

^ J iCD^Sf S b < N -S- a -7 ^ y fi HXii ^73- h* 4b 

-&MW57^y^(Z)ait*$)ot^J;^o SfifXi±^7-f- Mbi^Jiib 

eS©^*>7;i/^"^>* s ctt)$fSL<s t h7;i/7~^ b^o R 4 #*s 

T7 >; — ;HHJ^t: 2 iW±©f^S^f bTi^T *)d:^77;v^;i/Si: 

^m^ttfttSo R 4 ^R 5 {±— »t«f3T#*g^*^fifcb"T4»J:<x ^(O 
«-&£B\ R 5 ^^t-^^mJ!i^i:^^>^i:^^tr5H^* s ff^^nSo R 5 
^^^^1-6 ©T;i/^;i/S£bT^±fB£#J^bfcfc©£^&;i*:#-e 
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m&£ti%i&<D7km%)%m^2>Z£ : b-T:%2>o fciSx ±SB5£ (1) Xfct (I s ) X 

;t> (— roi^-fev> (ebselen)j hoffcEnSo) S-(2-7 

;w^<< ;w 7 x. n;Hr u :/ 5. > * £T£ iM? 3 £ £ ifiX- § s £ ft 5> ©to 

*-Jls-l,2-^>XJ V*Ui-V-)V-3(2R)-*>(DmmJ5m±. 2-38591 

>©M^^{^^¥ 7-233056 ^#{z5i^^nT^ So ^oT> dtl^O 
3SBt^ac*#P"r-*^fcC«fcDv-^3B#tt±IBS; (1) XttsS (1') £^£ft 

Jif35£ (l) xfcfcsS ( l ') X'm£>$ti%&mw<D^nt£. f-*u \t*is> • v 



8 



WO 00/58281 



PCT/JPOO/02076 



mi&V^ffij&.Zf/X.ltfemizmmT'&Z (Mattson, M.P. et al., Nature, 382, 
pp.674-675, 1996) 0 uOio^IilLT, ^Jx.K, mM^mm^B (B. >tM. 

^frte&&fe<nmmizi®mT%t>ttxi±tii^&, mtx his* hmtfuvtm^m. 

(Hockonbery, D.M. et al., Cell, 75, pp. 241-251, 1993)„ y^b — ^XWM 

mv&m t £ t> a is^h^ nf- * b ©rsttfl;. m^wiaik 

B CD NFa:B J; >3©M£#fcfc£><**U 7"u 1?^ AZtifzMmtt (T* h—^X) 
&^\%1&Z£in2>ZLt-&%}t>tiT^2> (Frank, J. T. etal.,Prqc. Natl. Acad. 
Sci. USA., 87, pp. 9943-9947, 1990) o 

Ztib NF-atB &^*U K3^>>£J;£ U ^X^fcgfrTUS(Hayashi, 
T. et al., Biol. Chem. , 268, pp. 11380-11388, 1993)o m.ft* NF-atB cdSHS 
\± I/cB hffi&Ltti%&mttmxi±S-sm'&*fiZm,\sX&*), IatB &mm£te 

ffiVXb,mbmM-KZ&WAiZl&&TZ>Z:}i&X%te^&. b* 

NF-/cB © S-S ^^MTZ^X^mtm NF-*:B dtl^P^lt^ff LT 

dna tis^u »e^*tstt^bbT7 > ^h--^x^«-a^sjiSij $ «!e^tia« 

*«i|§©£R£E3SfcbTJ8^S»-&fc:fci\ ±IBA (1) X&5$ 
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i? t> IK tl & MM £ * <D ^ £ U T & X ^ #x -i&lft £ ii N *»fife^T? $> * ± 

^jffi^jn^i:bT{i. mzit, mm, fa-sftk mmm, mmmmzm^zz 

mmmftk ^u-a^j, jtmm. mtmta^<D$ma 

±SBEa8<z>«-MBu »ffl-r^#«ij&cDa^ ja^o^^m, ^©am 

Bfc&t) 0.05~5,000mg LT)_ ©«6HT?fc So 2-7 31 

S 8U <£P*g#©«^x fifeA— B'&fcD 100-2, OOOmg 

MMtbt) $f^b<(is 200 ~l,000mg©lEHT&So *>o*:*k 

d^fct&^o WTcDH^Jcfx <b^A{± 2-7 i^;i/-l,2-^>X^ VHzU^-v 
-;i/-3(2H)-^-> (mrp, Ebselen htttZ>Wi^1$$>Z>) %7jiTo 

■mi : mw\ 
mm) 

ik-S^A . 50 mg 

; *;i/^^>^^;^-b;i/P-7N 25 mg 
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5 mg 



40 mg 



2 mg 



122 mg 



m 2 : mm 

(A)*m*:#s 

NADPH i: DTNB l±-> 3Bffi'fb2k3fc(30%) h *\>l/*;i/3fc*S/ F&pOl/^ 
#<DjRffi&JB^fc 0 ^JfiflfcfisfcXttfc. H«S*©?*u ^'» • 
-M (TrxR) ^©ffF^M(3^^nTV^^^©i3^pC-tMML> ^ftfb 

ligfcfct>^# 25aio1 ONADPH%'Sfl3-T5)o 
K^^»(Trx)i^Sfbj!!Lltfc^O$ffll\t h U=r>^± 
> h^*l/ h*^r^>>jD<i:U t ^^®C62S/C72S{±U>e,©^^-e^b}to lb 

^AfciiSKMfc^x-?-;]/*;^*^!* (dmso) c$sisPLfc« 

^^-b h**->> • — ifiSttoaiJttts TEiH®?g (50mMTris-HCl, ImM 
EDTA,pH7.5) t 100 >aM © NADPH i:^fiCD<b^A$jQX.TfT^o ^^1/ 
F^>>- l^^~b?CD* by*?&M 5-10^1 £±I3*I-£$5£;&D;U iHM 
0.55 ml fcbTSlS*frofcolt«!ffiim©^ri^y h fctt»j£im2:M<Z>DMS0 

>BbteJ&§|-Cilb5l^fco fijife©ilff 340 nmTiii&Lfco 
f-^b h'3r^>> • I/*** fe?GDrS{£&<Y U >^fi^T-fT^ofe 0 100 mM 
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>J >m* U £A(pH 7.0), 2 mM NADPHs S.V 0.16 mM 4 >X U U 4b£; 

tiA^zj^i/ H^v^an^U ittfti/ Y*ci/y - \sy??—e*lmz-T 

'US?** 0.55 ml 2: bTKJSSfr&ofco >f ^'J^^-f K©M7t;S/i&©M 
.fri± 340 im-Cj£*bfco bfcSftfbzkfft^fci-fe 1/ ^ 6M^T-5^ 
>-HCU 0.20MTris-HCl (pH8.0K 1 mM DTNB (DU^fo 0.50 ml £#Qx.T 412 nm 
T-$J^U 13,600 M- 1 cm- 1 (D ; E;^qS^^%fflV^T^mbfeo NADPH£/Bl^^;T 
V h*^>> • lx^*— tf© DTNB«7£Mi4t±x 10 mM EDTA. 0.2 mM NADPH, 5 mM 
DTNBsSt^ O.lmg/ml ®^->Jfc?f 7\n/:7^>£#tr 100 mM U >^ti U £A(pH7.0) 
^*T- 412 nm 7?aa^'bfce 

(4) NADPH CD^<bT-^bfe-fe 1/ ^ — 

Yb-a-tlAfi 340 nm -C^UBMfifiMR 4,000 M^cuf 1 ©iSbfcJftS^To ^tzV^-^r 
—)Uz £ S -fe W — ^STvfb^T" & £ N-7i-H-*A^'>7 5 K^>-t? 
>-fel^y— 340 nrnT-^OBS^S (2,000 M-'cm" 1 ) ^^to «J© DTT ©# 
£TX&f»N#£Tl3:fc^T4b£-^A--fe: u y — ^tf^-T 3 £ h *iR3teJ£ffi«j&» 
*>flifSb&« fc^AHzuy— ;i/©£fifcfi$*j£T?fci\ NADPH ©SHbfcJ; t>£1"*' 
NADP + # 6,200 M^cm^CD^^Pifc^^^^-r^OTN 8,200 M^cm"' ©^;bOJbfc^£fc 

(5) 3bte«l5£ 

£ 6 (DWLftmfe& S SPEX-Fluoro Max WcOjtz o fc » Trx-( SH) 2 

BiBfe*© Trx-S 2 640^M^^T* 10 mM DTT 20 #HK >=*-a"*— h b 

^©^ DTT£^;i/^n^ F^77^- "effi^fe (N,¥3BK«*ft* NAP-5 
*7A(77K^S)CIia Trx-( SH ) 2 & 0. 1 M »K* >; t> A i: 1 mM EDTA 
© 3 ml m^*(pH 7.5)4>£^JPbfc4bl^3Ai:*B£ ; U iS^C 22 0 CT-^7fe^ 
#£fK:J;&«l5£bfco ?S*290 nm-egbteJSjjBbfcgU Sfcg 300 & 500 nm © 
ISfflT^7t^^^ h;i/^IB^bfeo 340 nmT*©m^^ffiV>T Trx-(SH) 2 ©^fbS 
Jfcj^£M©bTKJ5&j8ft£i3»bfco 
<B)*gJH ; ! 
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-fb^A SO/iMXtilOO^MhNADPHdOO^M) t &Mz- fz*3-^ y h fczW»& 
t h U \ t *cis>\s#'9*^-' t? (40 nM 4.5>£/g/inl) &1mXZ>t-. 340 nm (DWl 

zzh&mmztitzo m i ^^^^-r-o 50//M (•) xt± ioo^m (□) <Dft& 

#jA£ 50 mM Tris-HCl. 1 mM EDTA (pH 7.5), 100>aM NADPH Z^tsmW. 0.55 ml 
CflDX.. 40 nM t h^-^l^ h*3^>> • — fc? i:*g-£ bfco 340 nm 

fco P«OHtt*17nM©»3Rt:flS-&«!lA 50//M (•) Stf 100^M (A) 

{b-&«BA 50/zM •CttKJSStfl^'Tf^TU £©£Jfo#i§l^ fc*«B»e» tifco 
^■CD^. ^#KH9>o< D 340nmT*©iJS^S* s M^bfeA s s ^ftfcMbl^J A#-te V 

^SL&V^il^LT^S. DTNB £^tf 6 M ?7=-*J> HC1 frm^*^ 
v hlzMPLtchZZ, 412 nm id&tf-aHS^J®** 0.400 ii&t). ^l/y-;i/S®4 
ricASflfflB^tifco ^ftAS#i±DTNB fcSJ&bfciPofco 4b^3A100,uM 
JD UfcBSOKJfcSftttB*** 40 nM m^tzM&CD 340 nm R*H4>&^tl^J:a 

iz, to o 

ct &ffi^*ft©p*fR^£l»fc:J:£ Wl 17 nM. <b^A 100//M ©ti^ll 
&ft£<k5fc340nmT?©iR#&t±^fc^b£^bfc (01). 340 nm ©igSbteJg 
\±WMizm'P bfe^iiiO b. ^Ot^ bt 15 40 nM »fln©»&i: 

PJbMiS£^bfco &JR7.5 nM*«MWIU ^-&«5A©«* 10 N 20. 50. 100/zM £ 

^ -gj^jj -5>fb^ACD3l7C^ffl%^t-o50 mMTris-HCU 1 mM EDTA (pH 7.5). 
100/zM NADPH £<atr?g?& 0.55 ml ^XfttzZ-z-^v hlZib&toA 10>uM (•). 
20/zM (A). 50/zM (□). 100/zM (■) fcSBiQbfco TrxR 7.5 nM £±fS41*> 
r;U»Jffbfeo^ty^nfe^(t^)^tJA^#^^t>^7>^© 340nmT-(Z)qR 
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#Jft©(STfciU NADPH & 10^M ©te^«BAT?K-fb£*lfc ^ £ &*VTo 50 SIF 
lOOAtMCD^b^A^tf^i^f M± 340im»T©lR3teaE©JillOS^bfcoSfcx 
Rm&i*Je£/Sfcfc <fc t) NADPH ©&fcfiJfo#B&Jt£*i*:o 
0 2 Btctts lb-&VdA*?-*U K*S/> • l^^? 10#F^jI5Eb£ 

^cd dtnb fci^tuy — ;ug£j#©t&miejii : £^t-o±gaia 2 a tm^cDm^ 

10 fl-IHS&bfc. 6 M y7-is>-mU 0.20 M Tris-HCl (pH 8.0) v 1 mM DTNB 
(DW&Ml 0.5 ml Safc&QbTSJfafcffcltU 412 nm T*©lJ&ftJg£$l^b> 7^ > 
^Mbgll^T-feW — ;i/3£©^«*ff-3fco fb-&&A;& J SE5aj£ (50aMs 100 
AM) ©K^a^f hfctfcJ&P^l^ 6 M 7T=.*Jl/ HC1 DTNB "CSJ®*#±b 
fclJSK -fel/y- ;i/«&H#r^T©=*-3-^y McS»£*Lfc# (EI 2 B )s NADPH 
©SMb t.ib'&tiB A©-b 1/ y — ;1/-\CDMtc13 £ £ £ C 3 340 nm P&^&CDiST&s BJ3 

NADPH # 'ft £ £ £ {b&to-A cdMtu ft-fV-feVt^/n > 3g #H3g bfcSg-S-^ia 




4>©h%;L£>ti£>o ft?64&A 100 /zM 4nM b#'#3;&V*i*IK 

«7n^ixT»«[tt3§i«fc:2pSt:* t). NADPH KteRj&i«ifTbfc;i fctf 
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ffi^iftft (10/zM) ©DTT fc lOO^M O^tJA^fflV^c^il^T'^^nfc^ 
— #-te l^y— ;H4»*J©DTTO?|£ST"e©»^-r5C fc#HPLCT?fcteS£nfco 
4h&ffiA(DUm&&T?Vmaxm*>fclsb2>tzlsb, 5 S 10 s 20^M <EKbl^JA b 
T 15 DM©g$3fc&/8V^fco 30#& N "T^TC^^y hf 5 //M © NADPH #M-fb 
£*x£o SMzl/- K©M7c£^Tfc®£>n^bl^A©a£±##«$o 

< DJI^ftfco <b^A© Kb *i3&»'5AtM5j5St"e*S^ fcH:.^ e>*»T?fe!3s 1000± 
300/#©Kcal te##|Effl£*ifcofc h Trx-S 2 # 2.5 nM © Kmffi fc 3000/#©Kcal 

So 

fes gftjjl^aiSgft^ffttofco 56/zMto£r«&Afc lOnMUfUfc DTNB §SShbt 

^^fcfcci5s nr. wi/h'^^wti/mv-i/ 

^/7^_- gsfflv^fc^r >*-y >M7c^ais^Tttfc>-r^^j^#b*^:»&tL^^ 
o£ (ii)oitoMit »*fc^K:^%Ai»s-Y u >^;v7-f p©ai 

^^Afc^C»**ri/>f ^3>r«fc NADPH©#SETXtt^#ffi 

*1 izmfim^u h*=^>> • u^*-^©pmrSI££m-3fci§r^A©^ 
S&asTo (A)fc±, 100 nM 'J U t>l* (pH 7.0), 2 mM EDTA S 0.2 mM NADPH, 

0.16 mM-f U 5vtt b h Trx &I>*a^©4b^A£^bfc!$©SJfo©iSi§ 
J££^-fo 10 nM : ?*mBi&&<D3-*l' F*^>> • l/^^ — 0.55 ml 
©±SS^^£»bTSJfo£ll#JU 340 nmTCDi®^^ 20°CT 3 ^-P^iJ^ 
bfco -£©^L 6 M^T-^>HCK 0.20 M Tris-HCl (pH 8.0) N 1 mM DTNB 
tfS^r«[% 0.5 ml JjDxTSJfo£^ihU 412 nm T*©i!S^Jg^ t) -Y U 
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£/#bfc snm<Dm.*w&istzo (B)-r-{±. 10 nM^^^Ma^ti/ 

> • 50/zM ©-fb^A&tf 100//M NADPH ©#STXi±I^STt' 

>^a^- S>a >bfco ^©^s d©?£10/zl £ O.lMTris-HCl (pH 
8. OK lmMEDTAs 5 mM DTNB (D?g^M 500^1 {3j]Px.s 412 nm T-OrStt^r^to^o 
rS^{i3^{3^bfe SHS©* (aM) T'^Lfco 







Trx T'M^tb?>>f U > 


DTNB ©Mtu 


-fbl^tSA UM) 
SH* (#M) 


0 5 10 
79.8 70.6 68.4 
100 89 88 


0 50 
7.3 7.5 
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K3^> • UP?*— te\ NADPH. imtlAtt h^^I/ F3^>£ 

"£^A©M7uM/i&k:*r-rS t h^^-l/ ^^>©^f^lfeit-fe§, 50 mM 
Tris-HCK 1 mM EDTA (pH 7.5). 100//M NADPH £^tr*gllr*£ 0.5 ml id 10 nM TrxR 
*MZ., tMrx-^SDl^fO (•). 5/zM (♦) £^fb£-frT NADPH cD^b 
^©jtfT^IB^bfeo S^J© 2 #B3fc:H\ Trx-S 2 & Trx-(SH) 2 ^.hjS7n#n£o 

Trx-(SH) 2 ^{b^^A^TIB^ii&^^^oT^^^^jMTicT^ ^^^ttl^o 
Trx- (SH) 2 +<fbl^$JA->T r x - S 2 +<bl^!JA/-fe l^ — )V 
Trx-Sj+NADPH + H^TrxR-^Trx- (SH) 2 + NADP + 
(4)<bl§rt)A tXmm Trx-(SH)' 2 tOSjfB 
nfi?L»i:*»S© Trx fcfc GPC hl^lEUbrSteSMS^^;^^ Ffc©£J& 
So ^»aoTrx-(SH),tt- Trx-S 2 <D3fg©3£Jg© h 'J/b77>tM 
|gt5'0t% ^tl^-fb^AilCDS^^^I-acDtffl^feo O.l/zMtfMbl^JA 
£*S-£-rS£: 0.1 //M Trx-(SH) z fr£ Trx-S 2 ACDifttfg^ofcii:^^^ 
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m Trx-(SH) 2 O.ljtzM (1.2/zg/ml) feiDiU 1 mM EDTA (pH 7 f )V&m 
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III-2-2 




*m(Dfr (US only) 






III-2-4ja 


Eg£(&£) 


T 7 5: U 7U7> m-f 5 1 


III-2-4en 


Name (LAST, First) 


AMIRI, Mar j an H. 


III-2-5ja 
• 




S-17177 7 > ^m-T r >£g 


III-2-5en 


Address : c^ 0 


Medical Nobel Institute for Biochemistry. 

1 IwSJ 1 vfcA 1 llvWw 1 X 1 IW V 1 *»VJ 1 VI V 1 Wl twill 1 w vl J j 




Karolinska Institute 
S-17177 Stockholm 
Sweden 


I I 1-2-6 


mm (b«) 


7^x-f>Ii SE 


I I 1-2-7 


mm (b«) 


X ^i-f>Ii SE 


III-3 


* CDffe© ttSJSl AXIi^B^# 




III-3-1 




iMA&tfSgBE^'efcS (applicant and inventor) 


III-3-2 




$£M(D<h> (US onlv) 






III-3-4ja 






III-3-4en 


Name (LAST, First) 


MASAYASU, Hiroyuki 


III-3-5ja 




134-8630 
m^fu >IFJIIE 

ttBSf 1T11 6#1 3-^- ^M**jC#*t^^S?F 


III-3-5en 


Address . 


C/0 DAlIunl r nARMAthU f Il/AL UJ., LIU., lOKyo K 01 
D Center, 16-13, Kita-kasai 1-chome 










Edogawa-ku, Tokyo 134-8630 N 






Japan 


I I 1-3-6 


ram /'l5Fi-4r\ 


i—i , X, 1=1 in 

B^IU JP 


in-3-7 


thr/T vH-SJ 


jp 


IV- 1 


ziMrja i 4-4- ~x sr*. j \* =±* six. x iS /cn 








flf-HJL faaent) 












IV-1-lja 


Bc£(&£) 




IV-l-len 


Name (LAST, First) 


IMAMURA, Masazumi 


IV-l-2ja 




104-0031 






^1TI5#5^ KRFfcfJI/5« 






IV-l-2en 


Address : 


5th Floor, KRF Bldg., 5-5, Kyobashi 1-chome 
Chuo-ku, Tokyo 104-0031 










Japan 


IV-1-3 




03-3271-1331 


IV-1-4 




03-3271-1410 
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(&mm) - wmsm 2000^03^303 00.03.2000) *bib imwftzw 



A01112M 



*5iftaAfcrai;fcr*«:*-rSftaA (additional 
agent(s) with same address as first named agent) 
im>P ^Fife; 1£BB 

SHIOZAWA, Hisao; KAMATA, Junji 



IV-2-lja 
IV-2-len 



Name(s) 



5, ) 



AP: GH GM KE LS MW SD SL SZ TZ UG ZW 

EA: AM AZ BY KG KZ MD RU TJ TM 

EP: AT BE CH&LI CY DE DK ES FI FR GB GR IE IT LU 
MC NL PT SE 

OA: BF BJ CF CG CI CM GA GN GW ML MR NE SN TD TG 



So ) 



AE AL AM AT AU AZ 
CU CZ DE DK DM EE 
IL IN IS JP KE KG 
MD MG MK MN MW MX 
SK SL TJ TM TR TT 



DZ 7JI/viU7 
of Algeria 
AG 7>f-fy7 
Barbuda 



BA BB BG BR BY CA CH&LI CN CR 
ES FI GB GD GE GH GM HR HU ID 
KR KZ LC LK LR LS LT LU LV MA 
NO NZ PL PT RO RU SD SE SG SI 
TZ UA UG US UZ VN YU ZA ZW 



BFWfK EASY 



Democratic People s Republic 
Antigua and 



mammon 

s SHiJ4.9(b)<Z>«j£C:afr3^ 

WiMB^**)© * £ -em® £ ft 

fcJEU V-6*fcjj*UfcS«D*g 
^*^<o ttiJKAtt. ClftS.® 

stans ft* jt^airB^ifeffl 1 fc. 
**3&*ft«:v^^tt, cuasma 

DTfcf *>ftfcfc©i;^&£ft3 



frL, (NONE) 



1999^03^ 31 B (31.03.1999) 

#JH^1 1-92789 

B*m JP 



5fc©tBJSI« 



1 999^04^ 08B (08.04.1999) 

%smm 1-101478 

n*:B JP 
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immm) - epwjb^ 2ooo*po3E3ob (30.03.2000) *bib i3B$53#23fj> 



A01112M 



VI-3 


IMycWmL *B \T Cy PT 
h iP ^ 4£ <7) ,41 JSI (7) *n M?. (7) 


VI-1, VI-2 


VII-1 


w^e e 4L 7c m ffimM&ltm U oA ; 


B*S^fFfr= (ISA/JP) 


VIII 

VIII-1 

VIII-2 

VIII-3 

VI 1 1-4 

VIII-5 

VIII-7 








SMI 


5 




B§ii • 


19 






3 






1 


a01112m.txt 


Is ta 


8 




n pT 


36 


VIII-8 
VIII-9 
VIII-16 
VIII-17 

VIII-17 










✓ 










PCT-EASY5^*^ 














hps pj^cDii 




VIII-18 






VIII-19 




B^ll (Japanese) 


IX-1 
IX-l-l 


Sliii#©§3£J«PBJ 




IX-2 
IX-2-1 


JlfcU#©f3=SJfS3 


(IPS) 


IX-3 
IX-3-1 








10-1 






10-2 

10-2-1 
10-2-2 






10-3 


r*©«»iisiF«3K:»m$n/t* 

©o»SS©h (SXiER) 
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ji* mmm) - mmum 2000^033303 00.03.2000) ^ms 13^53^-239 



A01112M 



10-4 


B 




10-5 




ISA/JP 


10-6 


■ift»*&^i:o*, BAR 






11-1 
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PCT^»««-irflii«(««^JB#) 

Hi* (ffllS/B) - EPS'JBBS 2000*f03330B (30.03.2000) *BIB 13B$53#23£!> 



A01112M 



0 

0-1 






0-2 








0-4 
0-4-1 


^l#-PCT/RO/101 (tfJBS) 
d ©PCT«|B»rJMItttt. 


PCT-EASY Version 2.90 
(updated 01.01.2000) 


0-9 




A01112M 


2 






12 

12-1 
12-2 
12-3 

12-4 
12-5 
12-6 
12-7 
12-8 

12-9 

12-10 
12-11 
12-12 

12-13 

12-14 

12-15 
12-16 






'Mi- (JPY) 








18,000 






■=> 


77,000 




(««j©30«cs-e) M 


46,000 




oritur -? X HJ&ff rt\±faMi 


6 




1,100 




6,600 


bl + b2 = B 


52,600 


raw CD raw*'- a 3; 4 u -o jh.ac.kJ 


84 


Number of designation 
fees payable (maximum 8) 


8 




9,900 




79,200 


PCT-EASY JZ «fc & B 


-14,200 


(B+D-R) 


. <=> 


117,600 




«$fc*SESI» * if * U fcfR 


2 






1,500 




<=> 


3,000 




12-17 


(T+S+I+P) 




215,600 




12-19 








13-1-1 




9 6 2 1 #S± ^WiBfc 
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PCT#ft«ffl-»ffl«(«WftJS») 

JS* (Wraffl) - 2000f£03M30B (30.03.2000) *SIB 13B#53#238> 



13-1-2 




9 2 6 3 #3± 


13-1-3 




9 5 8 4 #3± £S5flf 




13-2-2 




Green? 

■r**iT^sr: kp) siisur < e?u„ 






Yellow! 

+ n 


13-2-3 


flc*(**) 


Green? 

itiHA 1: asS#fft<lBA*iiT^*tA/o 






Green? 

dlMA 1: 77^^5'J«tfEX*tiTl^t^ 


13-2-6 


BASYC J; 


Green? 






Yellow 


13-2-9 




Yellow! 

(Z)PCT-EASYa)^-eA^-r5>c:^^-e#^ro m^.^ 


13-2-10 




Green? 

£OI«&fl^UfcPCT-EASY(«ggJiR&^ LHE?SI§ 
JKJjiW(DWindows±-e«ifE LTU$t 0 ASCII*«l^ 



m mm 

#lgBJ§fcfcs nru h*3^>> • \strt$— -V<D&M. RU3-*u • 
if SIM 

v^t ttrxj hB&-r^^$)^.) -ttxs h*^>> • 

b*3^>> • bTflMBU ttV 



1 



^jIteL? & £ iii^^tin^*** (Muller, A. et al., Biochem. 
Pharmacol., 33, pp.3235-3239). ? )l & * is jT— MWtlt 

1-^fc>*»^ ^Mttx WTO-K (I) Xfci (I'): 





2 



fet**!!^ &m&s -S-^;i/^^^->S> -s-a-T^y^S, xtt^U-^gp^ 

1~6 <DT;i/*;ua£^u R 4 SV E 5 ii-^(:^ot#^^ 
J?SbT&£< ; Y temmm^XtemMM^Z^L ;ntt0~~5©^i$c£^b ; 
> Jl^&SHb £ tiT ^ T £ <fc ^ ) 

±§3fgBJ3©£? S b V ^mW. itltfv 2- 7 31 - , 2— < > V J V -fe U ^ "J—)V 
-3(2H)-2h ^Xtt^liagffc&rJ^S^ttfcffgF b# & ©Jfi N MtRc ^ *i CD* 

S/> • U^* — tf^ff ; NADPH ©#4Ttftl/ K^rS/> • U**** — 

S'j©ii;£fr£>y^ ±i3©-fl£it ( i ) xfc* ( i ') fls^srjf^a^WfcifF^b 

tfUfl^fu ^©£? * bi^lMii: Its 2-7 3i -;i/-i 5 2-^<>vV v-fe i/^-v-;i/ 
-3(2H)-^>X«^©^#:^^S^^C^U#^^©^MU t lc^n? ) ©7K 
ffiM^n^©^fO^^^^^P^^M^n^^K^^tf±t3©rS^^J 

$ p. £#J©ig;5fre>&s ±f3©-feit ( I ) xfct ( I ') te^&tf^S^iftfc: 

§f£ b*# * * ©^ Mt>*(c ^etif, (D7KmmRu^ n *> ©*«*ntj£> & & 5 g£fr e> 



3 



.1 > 

U h*=^>> • U^* — fe?©^;M-^>^— fe?rSt£©ti^#Js ±1384^ ±1331 
^ftk ^t>*±f3Jn^b^J©^©fe^©±lB©-^ ( I ) Xfci ( I ') Ib-StoR 

^^>**-^rSt££^t-&;^T"&oTs ±IB©-JKS: (I) Xtt (I*) ftn^r 
®RV£M¥$}£f!t& Lff £ ^ M ?ne> ©zkW&Stf * n e> ©?»fn 

(A)ttigajSP^-^-U K=^>> • tf£J;S<bl^A©>l^£^U (B)& 

<b^A*^^-U K**>> • U^^-eCkD 10 #(ISil7GLfc&CD. DTNB (C 



4 



i^-feuy — ;i/*£j$©f&£B£gJJI£^-ro E^K Ebselen telh&yoAZMufcT 2>o 

04EI{± N «fc£;*:fl§S Trx-(SH) 2 CDte£rtJAlzJ;£^b (H 

A) MO.lAtM Trx-(SH) 2 i: O.l/zM©fbl%tJA£igl§rLfc^0 340 nm 
m^^©M^^*^-r 0 El^.Trx^^3i-lx F3^>>s EbSe f^b^A^-f 0 

AM^l/F^>©ffffl$^t, 12^ Trxii^U F3^>X EbSe fcfrfb£- 

memit, ?-*u • u^^— ^Cct^is^bTK^cDii^M^ts^ 

-T^-^-l/ K^r^>i:'fb-^-%AcD^ffl^^-ro I2<K Trx \±^^rV K^>->, EbSe 

&m<DWug.<D&w*7F-r 0 m*. Trx u k^>>. TrxR&^b k^>> • 

Kefs Ebselen (ifb-^tl A §^[*-r^)o 

^D/Dt:;^ n-r^;i/^ sec-^;i/^ -fVWl/^ tert-^;i/S. n- 

~6 m<D7)]szi*i/fr&£ itit itiix(±^ii©^-rtiT'^ct <. #j;tfcf. 

sec-^h^r^S. tert-7' b =^>^ n-^> h^rS^ n-^dp V 3^>S& ££^lf 



5 



R 3 i^TTs'fT U — bTiis ^^C6~14M. $? S b < tefitmik 6 

~10 M©J?i^t$&^ b 3 ^tt. £ b < li^^X^ 2 M'&cdt U — 

m^z lMxtt2MJ^±^^f^ #3gt£&^b3su4, $?^b<a#^ 

XJi 2 ^+4©^S^m^S^fflV> 3 3 tire Z Zo 2 j@J^±©^^ uM^*^ 

v ^ > h* u -i > h* v ^y y y 7 * ^ s;— ;i/ 

*s ^-7^u^-;i/S. ^y^r-^U-;i/a. ^>;ij^s, 

^ y if^^tf -s ci t ten # § o 

~7 Il©^^D7;^-;Hy:, ^©^±t: lf@x{±2f@Ji>i±cDS^*^*b 
C 2 -C 6 :p;i/>7--;i/^ C 2 -C 6 r;i/^r^;i/^ C 6 -C 14 7"; %mss£ (*mMW 



C 7 -C 15 77;i/W^ri/^ m.MMT)\y^-)\yHr^-^m, C,-C B r;i/zi^sy±i 
c 6 -C 14 7'J-jbt^i/*M-ji/S, ^^^r^*;i/^^;i/*. 
C 2 -C 7 C 6 -C 14 r >J — 1ftf^£;i/^;i/^ 

c 2 -c 7 r;i/^r;b*;i/^-;i/^-^ri>a. c 6 -c 14 7'J- ;i/*;i/^-;i/^-Jr->^ ^JS^ 
£ ;i/ ^- dp 2k C 2 -C 8 7)1 tum-)l7*y^ C,-C 6 X ;i/ * - ;i/^ s C r C 6 

£tvt^T& J;^ 0 zo&otemt bt. ^Jxi^ t h*n^^> d-Ce^;!/^;^ 

<b C!-C 6 ^^^F^^j^b^-^b^ ;\n^Wb C 6 -C 14 :p>J— bh"D^^C 5 -C 14 
7" U —JIM, ^ y Xfcfcs? C r C 6 7)i^)iii)vn^-( )imta ¥*m-f% z £ #T- ^ % o 

t7 y — jiffifriz l 2 iw±©IIS§* bTi>T & J: 

a-&K:i±x r 5 &^T%mmm^t*\/>^£z^t5 5mm&mi$,gti2>o r 5 

^IPJO^L' h*3^>>- U^*-HzSSf^bTyu±S35$( l)Xi«( 1 ') 

7 



&&£n&i&<D7kmy!)*m^z>ztt)X%2> 0 ±ias; (i) x« d') x 

*^B^©Slh [sX,Mz.&,2-7 ^-;i/-l,2-^>X-r v-bi^^-v-;i/-3(2H)- 
(— j^^Tii rai^-fe^v (ebselen)j £:D¥fc£n£o) XftS-(2-7x- ; )^ 

3i-;i/-l,2-^>X-r V^l^V-;U-3(2H)-^>0M3t#&&, 2-38591 
-^^#icPi^^tLTi5 1). S-(2-7 ^—JltDl^^jJl-y ^-)VJe\s—)l)-TJV 
>©M3g^{i4$ii¥ 7-233056 ^&mz§%m£tix^Z> 0 '{fc^>X, dft£>© 

mmj3m*0mrz>zt^£y). mmm^±m^, ( 1 ) xita, ( 1 ') £^<**i 

±IBS; ( 1) ( 1 ') T*afc>£ft£:£IPJ3©*ff&s 5^1/ K3^>> • 1/ 

vxi^m-r^^tifix^, h*^>> • u^*— e©^;M- 
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ttm>(DW.n&*&-Dz. t&x %z> 0 ^mcDmm^mm^b Lx^tsmm&s 

m&(D^ffiRV/XteffiWJzmm-C'$)Z> (Mattson, M.P. et al., Nature, 382, 

pp. 674-675, i996) 0 z<D&5izmmk. it, mz.&. &&i&mmmm »tm. 
mis botu ffi<b&&),*mwte7#}>-i/xmmiz£znm&ft&mm (tjv 

^[als], ^xm) ^tmnnm. mm&m (&ikm-&¥), 

^frte%mfe<DmmizmmT%frttx&-&^&, wtitx buxtAismm^m 

(Hockonbery, D.M. et al., Cell, 75, pp. 241-251, 1993) Q TUSb—i/XMM. 

B © NF a:B £ D £*U ^n^A£ftfcM?E (T^h — isX) 

&<B\^]&Zgn%Z\b&%\t>nx^Z> (Frank, J.T. et al., Proc. Natl. Acad. 
Sci. USA., 87, pp. 9943-9947, 1990) o 

dftfc NF-atB \±,3-7t\s h* y ^*©J®fcgJ*Tl^S(Hayashi, 

T. et al., Biol. Chem. , 268, pp. 11380-11388, 1993) 0 M> NF-/cB©SHX 

otftl/ h*^>>t±5E-3frfc^ 0 zcDfz&b, Mmz£ !5rStt^b^tiT Ia:B 
«bT*>, gHb^NF-/cB ttDNA § £ £ &X K3^>># 

NF-/eB © S-S Jg-&£3t7cLTtStefbS* NF-atB Cti^P^^^UT 
DNA fcHg-^U «fe?§MblT7^h-i/^^I^OTie^n5o 

*m®(D&n*mMt it^v^^i^it ±ib^; ( 1 ) x&ss ( 1 ') -c^<* 
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i^JfflMtl^LTfc^ 0d;ttfs jSW&Slk #£^&k jDHH&k ^?£iJ^£/S^S3 
IKflRiR^Js ^U-A&k $fe*&k j£JM!U j^HBSU. jftJif&k ft!i^J*if©*ifiP 

±iBg^©^s{±x ifflt^tMoss^ ^©^i^^fi, 

£\ j$A-B&fcD 0.05-5, OOOmg (WS&^SfcbT) ©W$)^o 2-7 m 
-;i/-l,2-^>X-f v-fei/^-v-;i/-3(2H)-^->^^ij^h bT^t?Elg£fflu 
5S^t^ *©fi(4-SfcJu mn&^om^ J?£A-B&£D 100-2, OOOmg (W 
T$> ^ b< fci\ 200 ~l,000mg©$SBT&3o 

-;U-3(2H)-^-> (0^ Ebselen £mT2>Wi'&&&&) S^to 
-0111 :SK3!l0a 

<b-^#3A 50 mg 

*;i/^y^^t;i/n-^ 25 mg 
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5 mg 



40 mg 



2 mg 



St 



122 mg 



m 2 : m%km 

NADPH t DTNB fc*S/^#, Mmit7km(30%) £ V* ^JVXJV^^y 

#.<DUFn%mutzo ^mmm&x&t M5&Sfi*©^ti/ K3^>> • uy?* 

— fcf (TrxR) tt^y h ©J3T^fflC|gS^nT^^ DTMMbs i^Wit 

Lfz&VZm^fz mm lmg 25/zmol © NADPH £^fb-T3)o 

^®ffi*©^^Mx K^>(Trx)&i^^bB3ILfcfc©£ffl^s t h U :3>£:^- 
> F*->>3o&V<$i%i£mm C62S/C72S (il/>?,0^1:illfeo -fb 
^■#JA«^Bff{-^p<^-;i/^;i/^^ri> h* (DMSO) (Z^Ufeo 
(2)^^^(C c fc^SiJ^ 

x., smvyyjix-px^^yv^ — tu^—y— -ftt PMQ3 ^^jsst 

^•^-U h*^>> • UP??— te?7E§t£c7)$J^f±. TEi£f»$E (50mMTris-HCl, 1 mM 
EDTA, pH 7.5) £ 100/zM © NADPH £f^*©lbl^A£;!jnxTfif&o fc Q -^l/ 

0.55ml^LTSJfo£fr ofeotb^M^©dea.^-/ h fc&$J^I£&h|!ium©DMS0 

n&^JgStT'Mb^lV^o ^©jtfrfci 340 imtJIibfeo 
■T-^U K3^>> • 1/^* — tf©rSt4{i-T U V^M&Tfr&ofco 100 mM 
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U >m* U >>A(pH 7.0). 2 mM NADPH, JUklF 0. 16 nM4 >X ] ) >^i^ b N ■ -fb-n 
tJA&tf^l/ F^r^>>^iP^s m$k\Z.3-*\s h*3^>> • ]sy*7 9—' t?£iO*.T 
*&*Sfi0.55 ml i: bTR/fo£fT&ofc 0 >^ V >i?^;i/7-f K©ffl7C,RJffii©3i 
fftt 340 nmT-iii^Lfco ^Ufc«fE<b*3HSXii-b 1/ ^ 6M^7-$; 
>-HCU 0.20 M Tris-HCl (pH 8.0), 1 mM DTNB <om&WL 0.50 ml ££a;LT 412 nm 
T$J^U 13,600 M- 1 cm- 1 ©^;i/P^^^c^fflV>T^mbfe 0 NADPH 
1/ h*^>> • \/ *? — -tf© DTNB 3§7nr5t4{iN 10 mM EDTA, 0.2 mM NADPEk 5 mM 
DTNBxSl^O.lmg/il ©•>^>Jfll?g7';|/^^ >£^t? 100 mM U U ->A(pH7.0) 

(4)NADPH ®^bT^ bfe-fe b ^ -;i/»©^m 
<b-^-t)A(i 340 nm t^^MI 4,000 M-'cm" 1 ©qS3fe^*^1-o &-fc.¥=f-* 

— ;wcj;&-fei/y — jimTtfc&Vnxfoz N-7zzji/-2-iJi^>^7; K^>-t? 

>-fcl/y— ;M±340 nm-e^©qS^ (2,000 M; 1 ™ 1 ) £**-ro ?Hf!]© DTT 
£TXtt^#:&Tfc:fc^Tfc^A--fe > — ;i/#£/£-r a d i: SiR^SftJiS* 
?>fiiigbfco -fb^A-fe i/y— ;i/©^S^T{i. NADPH ©M^cfc D£-T3 
NADP + # 6,200 M- 1 cm" 1 ©^;i,Dibt^£W1-£©T. 8,200 M^cm" 1 ©'^HgbfcfiMR 

&&(Dm%M%.&&MlMm.mm SPEX-FluoroMax3tT*fT&-?£o Trx-(SH) 2 {±^ 
11^© Trx-S 2 64QjuM%mU~C* 10 mM DTT tmz 20 #F^-f >^r^^— h b 
IMU ^©SL DTT *y;^D7 hP^yj— TRft^fc (^ffimffim* NAP-5 
*7A(7 7;V7i/7i) fcitbfc)oTrx-(SH) 2 fci:O.lM0¥K:& U «^A£: ImMEDTA 

© 3 mi m&mpK i.5)^izmm\,tz^mAtu^v, m-^iz 22°c-eibt^ 

yt^m^X Vmfelsfco M290 nm-^^gj^bfc^s WLM 300 £ 500 nm © 
mmx-mitX^? h;i/£f3^b£o 340 miXCDm^m^X Trx-(SH) 2 ©MM 

ji&^s * b x i&jfoMm. & ss^ b & 0 
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(l)h K^>> • \Hz&%fc-&VdA<DMK 

It^WA 50^MX(i lOO^M £ NADPH (100 ,aM) t^M^fz^r^-^^ h 
tH/FJr^»l/^^-f (40 nM Xi± 4.5/zg/ml) £;&nx.££s 340 nm 

SCh^il^tlfco EllC^^^To 50/zM (•) 100 /zM (□) <7Mb£- 

#3A£ 50 mM Tris-HCU 1 mM EDTA (pH 7.5). 100^M NADPH 0.55 ml 

izjjuz., 40 nM h K3^>> • \s*?>7$— fe? tm^Ltzo 340 nrntrOOM 

feo mmvnffi.* 17 rMcDmmwk&vo a wum (•) &tMoo/zM (a) 

-fbi^tJA 50aM T-fcfcSJi&# l^TU £©SJfo#^;ih#l&&£ftfco 
^©gL #m.^{9>o< X) 340nmT©OJbfc^#M^Lfc#s ^tbJ^b^A^-felx 

;i/§L^l^il§^btl^o DTNB £^tr 6M^^^>HC1 ^ 7^{Z^ri^ 
^ h(:j)DX.fcJ:C^ 412 ran \zj£\f 0.400 tl/y-McD4 

^^flt^^n^o ft-ntlA@ JHi DTNB iiKJiSL^^^o Ybl^AlOO^M £^ 
ft]L£B#©Sji&^JgJ±@lil£ 40nMffl^£i§1%© 340 ran Wi^t^is* ^ 

ct f3fgV^Jg©^T-Hmt=t^t. g£*17nM, it^A 100//M (Dm&lzR 
^n^cta {3 340nmT©nMjgtti^3§&^'fb£^b;£ (El Do 340 ran ©qjbtJg 

ra^tM^b^^tisPbs ^<Dmm>j>^T i5frmz&mm tonnmmom'&h 
mtm*mLtzo mmi.s iM&mnv, <b£>VdA(Dm* 10. 20, 50. ioo^mic 

^b^-l±fe^©^^EI2 {z^-To 0 2 At(i{g^JgT-©^^-l/ K3^>> • U 
^ ^— ^(c zfc&yo ACDm^m £^To50 mM Tris-HCU 1 mM EDTA (pH 7. 5K 
100^M NADPH %^t$mm 0.55 ml ZAtlfz*3-^v h Wb&VdA 10^M (•). 
20//M (A). 50>aM (□). 100/^M (■) *mnLtzo TrxR 7.5 nM £±IB4+J-> 
yjllzmMLfzo mm j eu\zl£\-fZ>ik£xfy)A^&tii^7'5>lsZ(D 340nmT©n# 
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#&©i£TfcJu NADPH ifi 10/zM ©ft^tlAtgft^nfe^J:$^to 50/zM &t>* 
100^M©-fb^A%^tP=3F-i^y Mi 340nm-CCDlR3fcf£©JiSP%5sbfco*fc. 
^ffltotm&&£&*) NADPH ©^bafo#E£±£ftfc 0 

i2Bt(t{b^iA$ftl/ K^r->>- U^^— tffcTcfcD 10 #RaiS7G bfc 
^© DTNB -;i/S^^©^m^^^t-o±I3El 2 A t |qH$©Hifc£ 

10 ^fflS^Lfc, 6 M ^T->?>-HCU 0.20 M Tris-HCl (pH 8.0), 1 mM DTNB 
(DM-Sm 0.5 ml &8SinbTSJ5&£f?JtU 412 nm X ©l0btejg£Sl5£ U ^ > 

^*HL3lt^-bu^— ;i/3£©^**ffofc 0 fb^iAtfiiSIg (50^/M. 100 

/zM) ©If^^y hiC?M:#£b. 6 M ?7—Vy HC1 DTNB T^^^lhb 
£B#. -feuy— ;i/«^H*sr^-C©^i^y hfcSto&nfc^ (H2B). NADPH 
©SHb^bi^A©-fe uy — ;i/^coa7ct:«fc D£b3 340 nm lR3fcft©ffiTt±s 

NADPH tmm^^^t^A(DMfclt4 VtUtVP>S* s lliU^tt'S 




jg£iS#)3&©£#;te>*lS 0 -fb^tJA 100,uM £g|J!l£4nM bfr^&l^iM 

jstc * tix mm & taiatfe^ sssej t nadph snbsjfo &mn Ltzzh& 
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ffi^iftg (10/zM) ©DTT h 100^M©fbi^tJA£^£^f^T^£ft£#, 
-^•-fe 1/ y — ;i/J±3ai(!lCDDTT©#^ET"e©*^r* - t&WPLCT'&Mmgtlfzo 

T 15 nMCDSNfc&ffl^fco 30 t^Tffl^ra^y h T 5#M © NADPH #gtfb 

^n^o *©&. ^-feu- K©jg7£*^r^iit5n*^b^A©aje±#*s»9)^ 

< !3jie>tlfco fbi§rtJA©Kmfii# 5^M^T-fe^Ch{iB^^^T»fe !K 1000 + 
300/#© KcalfI#£fcB<*ft;fcot h Trx-S 2 ifi 2.5 nM © Km fit i: 3000/^© Kcal 

mmfemumzftte-ztzo 50 mm its® At. 10 tamm turn §si^ut 

ofc (ii)oif©Mil ^^^t^b^A^v^uv^^-f k©si 

<b^A^±t(c^S*ri/-r >^ro.^— > 3 >-TSi: NADPH ©#£TXJ;±##£ 

JH£^-r o (A)t4x 100 nM U U ^ A (pH 7. OK 2 mM EDTA, 0.2 mM NADPH S 

0.16 mM^ >X U > N 5//M t h Trx;aim^©<b^A£^b&l$©SJfc©*g 
JH£^To 10 nM ttmmm&G)?-*]' • l^*"* 0.55 ml 

©±B3^MC^!jDbT^JS£ll£&U 340 nm "C©ift3fc££ 20° CT* 3 #Bg«!l5£ 
bfco *©&. 6 M^"7'ni;>HCK 0.20 M Tris-HCl (pH 8.0), 1 mM DTNB £^ 
tsM^^ 0.5 ml flQitTSJE£f?±U 412 nm -e©iSbte&<fc D -f V >4>£ 
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> - U 50//MO^«3AStJ t 100^MNADPH©#iETX«±*#^ET"e 
l'RHT'I/'f >^-> 3 >lfe 0 ^©^s £©*& 10/zl £ O.lMTris-HCl (pH 
8.0) N ImMEDTA, 5 mM DTNB <om^& 500^1 tflnx., 412 nm T©7St££ 



Trx T?ftb«SE^ixS-f U > DTNB ©jStg 
^^;i/7>r K©il7t 



-fb^rtJA (#M) 


0 


5 


10 


0 


50 




79.8 


70.6 


68.4 


7.3 


7.5 




100 


89 


88 


100 


103 



&%0A(Dm7L%.JfclZtt-r2> t h^^-U K**>><D^«£^L;fcET?fc£o 50 mM 
Tris-HCU 1 mM EDTA (pH 7..5K 100 //M NADPH ^trS^Sft 0.5 ml iz 10 nM TrxR 
£iQX. t h Trx-S 2 »M^-tf o 5>aM (♦) fc£fls£-frT NADPH ©M 

SJ^OJiff StBSLfco g=&J© 2 #Hgt:Bu Trx-S 2 fci: Trx-(SH)i^tiB7G«3fftfc 0 

Trx-(SH) 2 fl^b^A £TfaR/fo5$fc:fi£o Tm^frlzm^TZ z\ £%^LT^Z>o 
Trx- (SH) 2 +fb^A-»Trx-S 2 +fb-&^A/-feUy— ;i/ 
T r x- S 2 + NAD PH + H^T r xR->T rx- (SH) 2 + NADP + 
(4)ft^tlAi:^lI Trx-(SH) 2 fcCDKJfc 

mfimtj^mmcD Trx&GPc t^om^^^w^^xjvy^ f^©sj& 

t££W-T3o *S§S© Trx-(SH) 2 & Trx-S 2 ©3f§©^© h U/h77>SM 

iB-raco-Cx £ft£fb^&Afc©s;fo£jt^T£©£^fco o.i/zM©<b^t?A 

^S-S-TSfc O.l^M Trx-(SH) 2 ft>£ Trx-S 2 -\©^fb#|5£ o fc£ t *mTX^ 
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z Hb©g<fb#g&#>£ftfco i4Aft mytftytytmmtz&zKmm Trx-(SH) 2 

0Mb^tiAfc«fc3&fc*^L;fcl2-c&£o N 2 ¥$j0.l M 'J>^U^A*t:« 
® Trx-(SH) 2 O.l/zM (1.2/zg/ml) £#DX., 1 mM EDTA (pH 7.5)T--tf->r;i>£f| 
ILL -y->7";i/©^(i^5 290 nmT-JSl^U^o $E5fSB 300-500 nm T*i& 
#JK£iB»U ^©^L 0.1//M©^b-^#JA^»UT^^^ h;i/£IB£iLfco HI 
4Bfi 0.1/zM Trx-(SH) 2 h 0.1/iM ©<bl^tlA£?gi%Lfcm© 340 nm fc: 
«OiS$^^Lfeit$)§o 0.1//M©fb-&#jA£^Jn^©^y h*^-r Aid 
0 . 1 #M © Trx-{ SH ) 2 ©ffifcrgbtlSft&JK # £fls T 3 Z. t tt N Trx- ( SH ) 2 © 2 x 1 0 7 /M/ 

^-1/ ^^©^^^©^©^^©T'fe&o 

( 5 Hb-a#jA — fe? ©MSHbTkfS u ^ ^ — fe'rStS 
©ig3£ 

Is K^>©f£«£^Lfc0-£fe3o 50 mM Tris-HCU 1 mM EDTA (pH 7.5), 100 
mM NADPH £^<tf^i^y 0.5 mM 31^-fbTK^ 17 nM b b Trxfi. (•), 17 nM 
b h TrxR+2/^M Ibl^A (A), 17 nM TrxR+ 2 //M <b^A +4.5,uM b h Trx 

(□) 0 mmib7Km**3%te^ n m ?-yfu b*^>> • u**^*— e/f tt©?^ 

>^© 340 nmT©n#^£$ij;£Lfco £©Jfg^ 0. 50 mM © b F D K 
4.5/zM©b h Trx^iax§hsrStt(i30^-T^^^ 900 @/£-x£t§*Lfco 

^— fe*^©f^ffl * w.-r a £ ^ #bj3 friz & o 

( 6 ) m mmmmtTkm izmtz ib&vo a & =t w * v k * ^ > <d&w 

^^-1/ K=^>> • l^*^—- te* 17 nM fc^U h* =*^> > £ 4. 5/zM »"T * £31 
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0 5 i:ieia©^T- 17nM^^"L/ Kdri>> • VPZZ—MOfr 4.5/zMTrx 
» (A) 0.5/zM ©flS'&^A^iP^.-Cg^fc'fb^ACDajS* 

5.5^M t htzo i&mm (0.5/zM) ©to^AB:£/i&3£jg£±#<*ii\ 5.5#MTtt 
£&£&;fcfc(£MfiUa#&&£;h,;fco .a^b** (2 nM). TrxR (17 nM). t h 
Trx (5//M) £fflV\ 1> 2, 5//M <ZMb-&$jA£/B^fc©-&fcfcJ\ IbI CMJfo^jg. 
-f 23 nM/#© NADPH iHb^S£t#£o Z(D£ofc s Ztit>(D0kWrT~C& 

mm<D®mm uzs m/fr, 1 nM (Dit^Aomm^ 23 ig/5-e& d . ^mfciis 

V >Sb^5C0 v H? ^ T- & £ h #$1 U fz o 

fb^A 2/zMTrfci: 17 nM?-:*- U Y**sy • \sy9*—V<DfrifilQQuVL<DMWt 
Yb*i!Sfc:iS^t£tt£^bfco W 7 «T r x R^^t/A^OrS^ic^-r^^-fb 
*ill©»&©^9&^L fcia-C*) -5 o 17 nM t K3^>> • I/*"** — t? 

+ 2/2M^b^A (•), 17 nM t h^^-U h^S>> • P^^7^— t?+4.5^M Trx 

+ 2>uM<b^A (a) izm^cDm&commh7km%:mtoVTm\fe\sfzo 
stu ^^At±Mwtiw»*ffiv^»jSE , T?*»3S«tt*isi±^^ ^(Dmmm 

fctiKJ 25 fg-e&ofco 0 8i±, 10 nM ^^-l/ K^>> • l/^^- fc?©<fr (•). 
Xfcfc 10 nM ^-^-U K**>> • WZZ— iz+4.5 /zM t h Trx (A) 

3 100/zM 3i^b7K^©?l^Sii&(3^t-^'fb^A©^«^^bT 
^ 4 o*St£fct 340 nm id&tt £ t) ©»AA 340 /^tS^ b £<> 

F^isytkft&jfo&z^izvzmztiT&y), ioo u^MWtit^mhu 2. 5 
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it 3c <D §s m 

1. WTO-feS (I) Xtt (I') : 





0) 

2 



OTi^>^n7i^zjHH: lMXtt 2MW±©S&3££;&bTi , >T* J; < ; R 4 
&&mm^ TKiSs -S-^;i/^^^->*. Xii7'J-;W 
(3 10X&2MJ^±<D§^S£WbT^T& £V^^;i/Jr;i/S£^b ; tf&TkM 

m^xtefemm. i~6 ©T;i/^;i/a£^bs R 4 &t>* R 5 (i-ic^oTi^i 
eg br & «fc < ; y itmmmtt&mnmtt™^ ; n i± o~5 ©sis^** b ; -t v 
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3. NADPH ©#STWl/^«» • U^^— Hft:«fc t)JS7C$nsaS^©l5 

4. aS^colEH^ l^fclBflfi©— ASiC ( I ) Xtt ( I ') Ta£*i£-fb-£rM^£ 

5. 2-:7^-;i,-l,2-^>V^ Vtl/t^- ;b-3(2H)-^j->X(i^©H^#:St>*^ 

m^mz^ Lmz^cDM, &mz^tit> (DfrftVoRvz n t> <Dmt&mwo& *> & 
m^mizi^ Lmz^e Mtft % (Djkm^jRxi^ n e> (Dmmmwms* ^ & 

3i^a5 fc:^ Lmz^coM. mmz^fih (DTkmvoRv^enz (Dmmmw-fr % & 



«©-«9:S; ( I ) Xfci ( I ' ) T-^ftSfc^^&lJ^g^Wfctm Lf#3 *©J!x 
SB llltia**©-^ ( I ) Xi± ( I ') ^^ftafc^&t^S^ttfcfFgPL 
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WTO-ASsS (I) Xl± (I 1 ) 





— C.3 



(CHa),,— R 



(1) 



*> -em.t>£ti&4h&%!) (2-7x=;u-l,2-^>V-r v-fei^/— ;i/-3(2H)- 
^->X{±^©H^#:^h*) ^-atf^-^-b K^>>1^*^* — fe'Sfo NADPH 
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TITLE OF THE INVENTION 



LIPOXYGENASE INHIBITOR 

BACKGROUND OF THE INVENTION 
Field of the Invention: 

The present invention relates to a lipoxygenase 
inhibitor, and more particularly to a lipoxygenase 
inhibitor using as a therapeutic agent :for preventing 
or treating diseases which are caused by lipoxygenase 
metabolites, 1 for example, cerebrovascular diseases such 
as cerebral ischemia and subarachnoid hemorrhage, 
cardiovascular diseases, bronchial asthma, tumors, 
inflammation, and endotoxin shock. And these are 
caused by inhibiting lipoxygenase which is a oxygenase 
acting on poly-unsaturated fatty acids. 
Description of the Related Art: . . . 

Lipoxygenase is an enzyme which acts on poly- 
unsaturated fatty acids such as linoleic acid, 
linolenic acid and arachidonic acid and produces hydro 
peroxides of them. When arachidonic acid is the 
substrate, it produces oxygenated and oxydized 
metabolites having a potent physiological activity, 
such as hydroperoxytetraenes and leukotrienes . These 
lypoxygenase metabolites are known to have strong 
vasoconstriction action, vascular permeability 
promotion action, leukocytotactic action, tracheal . 
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smooth muscle constriction action, accelerating action 
on the promotion of tumors and so on [M. A. Bray, 
Agents and Actions, 19 (1986), 87-89, B. Samuelson, 
Science, 220 , (1983), 568-575, Satoshi Yamamoto, Nippon 
Yakurigaku Zasshi, 101 (1993), 349-361]. Moreover, it 
has been clarified that in various diseases 
lipoxygenase is activated and the levels of metabolites 
produced are enhanced thereby causing diseases. Such 
diseases include cerebrovascular diseases such as 
cerebral infarction [R.J. Dempsy, et al., Neurol. Res., 
8 (1986), 53-63] and subarachnoid hemorrhage [K.J. 
Kiwak, et at., J. Neurosurg., 62 (1985), 865-869], 
cardiovascular diseases [M. Carry, et al . , Circulation, 
85 (1992), 230^236], asthma [J. Rockach, "Leukotrienes 
and lipoxygenase" by Elsevier, 1989], inhibition of 
tumor promotion [Satoshi Yamamoto, Nippon Yakurigaku 
Zasshi, 101 (1993), 349-361], inflammation [B. 
Samuelson, Science, 220 (1983), 568-575], and endotoxin 
shock [J.R. Parrat, In Handbook of Endotoxin, Vol. 2, 
203-236 by Elsevier Science, 1985]. Accordingly, if . 
metabolites of lipoxygenase can be prevented increase 
in by inhibition of lipoxygenase, injuries in the 
mentioned diseases could be improved. Moreover, since 
these diseases response well particularly in their acute 
phase, it has been considered that injection preparations 
would be very useful because they can quickly, attain the 
effective drug concentration in blood after injection. 
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Accordingly, compounds which have a potent lipoxygenase 
inhibitory activity, which are safe and which can be 
prepared into medical preparations such as injection have 
been desired. 

In view of the above, lipoxygenase inhibitors have been 
extensively researched, and so far, as a compound having a 
potent lipoxygenase inhibitory activity, 2-phenyl-l , 2- 
benzisoselenazol-3( 2H)-one (general name: ebselen) has 
been developed and clinically used [Peter Kuhl, et al., 
Prostaglandins, 31 ( 1986 ), 1029-1048] . However, this 
compound is only slightly soluble having a solubility 
of about 20 micromoles in water, therefore> it cannot 
be prepared for injections, and its sole use is 
directed to oral , dosage forms . 

Other compounds which have heretofore been developed as 
lipoxygenase inhibitors have left problems with regard to 
the safety such as production of methemoglobin, or have poor 
properties. In addition, drawbacks are accompanied in that 
bioavailability of the compounds is low, or they cannot be 
prepared into injections. There have been found no 
lipoxygenase inhibitors which are very safe, soluble in 
water, and have potent lipoxygenase inhibitory activity 
[R.M. McMillan et al., TIPS, 13 (1992), 322-330]. 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide a 
lipoxygenase inhibitor which has excellent lipoxygenase 
inhibitory activity, has a good solubility in water and 
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is very safe. 

In order to achieve this object, we conducted 
studies of compounds with regard to their 
pharmacological activity, safety and solubility in 
water, and have found that the organo selenium 
compounds represented by the formula ( 1 ) to be 
described below and their salts have stronger 
lipoxygenase inhibitory activity than the 
aforementioned conventional compound ebselen, are 
spluble in water and are very safe, leading to 
completion of the invention. . 

Accordingly, the present invention provides a 
.lipoxygenase inhibitor containing, as an active component, a 
selenium compound represented by the following formula ( 1 ) 
or a salt thereof : 




wherein R x represents a cyclic alkylthio group, 2-amino-2- 
carboxyethylthio group or a group derived therefrom, a 
protein or peptide having a cysteine residue which links via 
a sulfur atom of the cysteine group, or a group R -Se- 
in which R^ represents a substituent group. 

The above and other objects, features and advantages of 
the present invention will become apparent from the 
following description. 
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DETAILED DESCRIPTION OF THE INVENTION 
AND PREFERRED EMBODIMENTS 
Examples of the cyclic alkylthio group R 1 of the 
selenium compound represented by formula (1) which is an 
active component of the lipoxygenase inhibitor of the 
present invention. include a cyclic alkyl group, having 3 to 8 
carbon atoms. More specifically, mention may be given to a 
'cyclopropylthio group, cyclobutylthio group, cyclopentylthio 
group, cyclohexylthio group, cycloheptylthio group, and 
cyclooctylthio group. Examples of the 2-amino-2- 
carboxyethylthio group and groups derived therefrom include 
those in which the thiol group of cysteine participates in 
bonding, 2-amino-2-alkoxycarbonylethylthio group (exemplary 
alkoxy groups in this group are led by an alkoxy group 
having 1 to 8 carbon atoms such as methoxy, ethoxy, 
propoxy, butoxy, pentyloxy, and hexyloxy ) , 2-acylamide- 
2-carboxyethylthio group (exemplary acyl groups in this 
group are led by an acyl group having 1 to 8 carbon 
atoms such as formyl, acetyl, propionyl, butyryl, and 
benzoyl), and 2-acylamide-2-alkoxycarbonylethylthio 
group (exemplary alkoxy groups and acyl groups in. this 
group are those which are mentioned above). Examples 
of the peptide having a cysteine residue include L- 
cysteinyl glycine, glutathione, calcitonin and coenzyme 
A.. Examples of proteins having a cysteine residue include 
various water-soluble proteins such as glutathione 
peroxydase, lactate dehydrogenase, and glucose- 6 -phosphate 
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dehydrogenase, albumin, etc. Examples of the albumin 
include human albumin, bovine albumin, etc., among which 
human serum albumin is preferred. Examples of the group 
represented. by R 2 -Se- (R 2 represents a substituent group, 
and the term "substituent group" in the present 
specification means a substituent derived from an organic 
compound) include 2-phenylcarbamoyl-phenylselenyl group, 2- 
pyridine-3-yl-carbamoyl-phenylselenyl group, 2- 
phenylcarbamoyl-benzylselenyl group, 2-pyridine-3-yl- 
carbamoyl-benzylselenyl group, 3-phenylcarbamoyl- 
phenylselenyl group, 3-pyridine-3-yl-carbamoyl-phenylselenyl 
group, 3-phenylcarbamoyl-benzylselenyl group, 3-pyridine-3- 
yl -carbamoyl -benzylselenyl group, 4-phenylcarbamoyl- 
phenylselenyl group, 4-pyridine-3-yl-carbamoyl-phenylselenyl 
group, 4-phenylcarbamoyl-benzylselenyl group, and 
4-pyridine-3-yl-carbamoyl-benzylselenyl group. 

The phenyl groups in the above-mentioned 
phenylcarbamoyl groups may be substituted by various groups, 
including alkyl groups having 1 to 8 carbon atoms, a hydroxy 
group, alkoxy groups having 1 to 8 carbon atoms such as 
methoxy groups, an amino group, a nitro group, and a 
carboxy group. 

There is no particular limitation on the salt of the 
selenium compound (1) as long as it is physiologically 
acceptable. Illustrative examples include- acid-addition 
salts such as hydrochlorides, sulfates, acetates, maleates, 
fumarates; and metal salts such as sodium salts, potassium 
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salts, calcium salts, zinc salts, lithium salts, 
aluminum salts, and iron salts. 

The selenium compounds represented by. formula ( 1 ) and 
salts thereof are known compounds,, and can be synthesized 
according to a method described in H. Fischer and N. 
Dereu, Bull. Soc. Chim. Belg., 96 (1987), 757-768. 

Among the selenium compounds of formula ( 1 ) and salts 
thereof, those where R 1 is S-albumin, S-glutathionyl or 2- 
phenylcarbamoyl-phenylselenyl are known to be 
metabolites of the aforementioned ebselen [H. Fischer 
et al., Xenobiotica _18 (1988), 1347-1359; H. Nomura et 
al., Selenium in Biology and Medicine (1989), 145-151]. 

These selenium compounds of formula (1) or salts 
thereof have excellent lipoxygenase inhibitory 
activity, and their action is stronger than ebselen 
(IC 50 = 20 to 30 micromoles) [Peter Kuhl,, et al., 
Prostaglandins, 31 (1986), 1029-1048]. In particular, 
compounds of .formula (1) having S-albumin as have a 
remarkably excellent lipoxygenase inhibitory activity. - 
Since it is a common knowledge that a drug, when 
combined with a protein, generally loses its 
pharmacological activity in greater or lesser degree 
[edited by Haruo Kitagawa, Teruhisa Noguchi and Ryuta 
Ito, "Metabolism of Drugs", published by Nankodo, 
Tokyo, (1971) p81-107; edited by Toshiro Murata, 
Ryuichi Arita, " Physiological Pharmacology published 
by Nankodo, Tokyo, (1975) p242-250; edited by Koichiro 



- 7 - 



Aoki, Toshio Takagi and Hiroshi Terada, "Plasma albumin 
- Their Roles in the Living Body" published by Kodansha 
Scientific, Tokyo, (1984), pl31-160], it is quite 
surprising that they exhibit a stronger lipoxygenase 
inhibitory action than ebselen. 

Moreover, the selenium compounds of formula ( 1 ) and 
salts thereof are very safe, soluble in water. and have 
good bioavailability. 

Examples of diseases to which the lipoxygenase 
inhibitors are applicable include cerebrovascular . 
diseases such as cerebral infarction and subarachnoid, 
hemorrhage, bronchial asthma, tumors, inflammation, and 
endotoxin shock . 

Since the lipoxygenase inhibitors of the present 
invention have favorable solubility in water and 
absorptivity upon administration as mentioned before, 
both oral and parenteral administrations are possible. 
In particular, intravenous administration is preferred. 
The inhibitors of the present invention may be formed 
into any physical forms such as tablets, capsules, 
powder, granule, syrup, injection solutions and so on. 
Upon manufacturing such preparations, ingredients, 
binders, disintegrants, solubilizers and so on may be 
incorporated. 

The dose of the lipoxygenase inhibitors according to 
the present invention depends on the condition, body weight, 
etc. of the patients in need thereof. It is generally from 
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0.05 to 1000 mg/day for adult when parenterally administered 
by way of injection or the like or orally administered . 
Preferably, it is from 30 to 300 mg/day in the case of oral 
administration, and from 10 to 100 mg/day in the case of 
parenteral, administration. The inhibitors may be 
administered in a single dose, continual dose or in a 
divided dose, and a divided dose of twice to thrice a day is 
preferred . 

EXAMPLES 

The present invention will be described in detail by 
way of examples, which should not be construed as limiting 
the invention. 
Example 1 : , 

Synthesis of S-( 2-phenylcarbamoyl-phenylseleno ) bovine 
serum albumin: , 

Bovine serum albumin (fraction V, 2.4 g) was 
dissolved in 60 ml of distilled water to prepare a 
4%w/v solution. 2-Phenyl-l, 2-benzisoselenazole-3( 2H )- 
one (20.1 mg) in 1 ml of dimethylf ormamide was added 
thereto portionwise and stirred. The solution was 
first turbid but soon turned to be transparent. The 
reaction solution was allowed to stand for 15 minutes 
at room temperature, and thereafter, applied onto a 
Sephadex G-25 gel filtration column (57.2 g, 4.5 cm in 
inner diameter, 15 cm high) equilibrated with distilled 
water. As a solvent for elution, distilled water was 
passed through the column, and protein fractions were 
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collected. Part of the protein fractions was taken and 
subjected to quantitative analysis of thiol group based 
on an Elleman reaction [Elleman, Arch. Biochem. 
Biophys., 82 (1959), 70-77]. As a result, the amount 
of thiol group was found to be under detection limit. 
The protein fractions were lyophilized in vacuo to 
obtain the target substance as white flakes (Yield: 
2.22 g (92%)). An aliquot of . the obtained flakes was 
dissolved in distilled water. The presence of thiol 
group was quantitatively analyzed in a similar manner 
as before. The amount of thiol group was found to be 
under detection limit. 

The flakes obtained in the above process were dissolved 
in phosphate buffer (pH 7.4, 0.1 M) to make a 4%w/v 
solution, and dithiothreitol was added thereto so as to 
be 5 mM, followed by incubation at 37 °C for 10 minutes. 
An aliquot of the reaction mixture was applied onto a 
Sephadex G-25 gel filtration column equilibrated with 
phosphate buffer. As a solvent for elution, phosphate , 
buffer was passed through the column, and protein 
fractions were collected. Part of the protein 
fractions was taken and subjected to quantitative 
analysis of thiol group based on an Elleman reaction. 
As a result, almost the same amount of thiol group as 
detected when albumin of the same concentration is 
similarly treated was confirmed. This is due. to the 
fact that the selenosulf ide bond in S- ( phenylcarbamoyl- 
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phenylseleno ) -albumin is broken during a course of 
reduction to recover the thiol group of the protein. 

Using 2- 14 C-phenyl-l , 2-benzisoselenazol-3 ( 2H ) -one 
uniformly labeled with a radioisotope at the phenyl 

moiety thereof, S-( 2 -^C-phenylcarbamoyl -phenylseleno) - 
bovine serum albumin was prepared in a similar manner as 
described above. The prepared substance was dissolved in 
phosphate buffer to obtain a 4%w/v solution of the 
substance, to which dithiothreitol was added so as to be 10 
mM, followed by incubation at 37 °C for 1 hour. After 
cooling down the reaction solution to room temperature, 1.0 
ml of the solution was taken, added with 1.0 ml of dextran- 
eharcoal powder (100 ml of phosphate buffer in which 100 mg 
of Dextran T70 and 1.0 g of charcoal powder were suspended), 
stirred, and allowed to stand at room temperature for 1.5 
hours. By this procedure, compounds liberated during the 
dithiothreitol treatment which correspond to 2-^C- 
phenylcarbamoyl-phenylselenol are adsorbed onto the 
activated charcoal. After the reaction solution was 
separated by centrif ugation, radioactivity was scarcely 
detected in the supernatant protein solution. The same 
procedure was followed except that dithiothreitol was 
omitted. The radioactivity was hardly liberated and 
adsorbed onto the activated charcoal, thereby the 
radioactivity was left quantitatively in the protein 
solution. 

Based on the above results, it is concluded that, 
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in the reaction between ebselen and bovine serum 
albumin, 2-phenylcarbamoyl-phenylseleno group is linked 
with the thiol group of albumin through the 
selenosulf ide bond. 

Example 2 : 

Measurement of lipoxygenase inhibitory activity: 
The lipoxygenase inhibitory activity was measured 
according to a method reported by Holmann, R.T. with a 
slight modification. [Methods of Biochemical Analysis, 
vol. II, 113 (1958)]. In detail, 10,000 units/ml of 
lypoxygenase in 0.2 M borate buffer (pH 9.0) 0.05 ml 
was added with 0.95 ml a compound to be tested in the 
buffer (final cone. 0.1 to 20Q micromoles/1 ) . Further, 
170 ig/ml of linoleic acid in borate buffer 2.0 ml was 
added thereto as a substrate to initiate an enzymatic 
reaction. The lipoxygenase inhibitory activity of each 
compound was determined by measuring the inhibition of 
rising of the absorption at 234 run attributed to the 
peroxide products of linoleic acid produced by 
lipoxygenase in a period of 1 to 3 minutes after the 
enzyme reaction was started. Control is such that 
compounds to be tested were eliminated, from the 
reaction. Negative control was also provided, „where 
lipoxygenase was eliminated and only a solvent therefor 
was used. In addition, as a control for S-(2- 
phenylcarbamoyl-phenylseleno ) -albumin, albumin of the 
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same concentration was provided for the measurement. 

■ Moreover, 3, 4-dihydroxycinnamic acid which is 
known to have lipoxygenase inhibitory activity [J. 
Rockach, "Leukotrienes and Lipoxygenase" by Elsivier, 
1989] was subjected to the similar procedures of 
measurement to compare the activity. 

The evaluation of the statistical significance was 
based on the t-test of Student/ Welch. 

The results are shown in Table 1 . The values are 
expressed as mean value ± SEM. 
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Example 3: 

Synthesis of S- ( 2-phenylcarbamoyl-phenylseleno ) -human 
serum albumin: 

The procedure of Example 1 was repeated except that 
human serum albumin (product of Sigma, fraction V) was used 
instead of bovine serum albumin to prepare S-(2- 
phenylcarbamoyl-phenyseleno ) human serum albumin. 

Example 4: 

Assay of lipoxygenase inhibitory activity: 
The procedure of Example 2 was mostly used to evaluate 
the lipoxygenase inhibitory activity of S- ( 2-phenyl- 
carbamoyl-phenylseleno ) human serum albumin. The results 
are shown in Table 2. 

As is apparent from Table 2, the lipoxygenase 
inhibitory activity is concentration dependent. Also, 
lipoxigenase activity was clearly observed at concentrations 
not higher than 0.1 micromoles. 
Table 2 



Concentration Elevation (%) of No. of cases 

(micromoles) absorption at 234 nm 

0 (Control group) 100 5 

0.095. 61.3 ± 1.42 (S.D.)*** 4 

0.29 . 53.2 t 4.16** - 5 

0.95 16.6 1 11.0*** 5 



***: p<0.001, **: p<0.01, *: p<0.05 to control group 
Example 5 : 
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Evaluation of acute toxicity: 

( 1 ) Four 8 week-old male Wistar rats were provided for 
the test. Physiological saline containing S-(2- 
phenylcarbamoyl-phenylseleno ) -bovine serum albumin was 
intravenously administered to the rats (lg/kg/3ml), and the 
rats were observed for 24 hours. Any condition proving 
adverse side effects was not noted, and all the rats 
survived until the lapse of 24 hours after the injection. 

(2) Five male ddY mice (body weight: 36. ,2 to 46.9 g) 
were provided for the test. Physiological saline containing 
S-( 2-phenylcarbamoyl-phenylseleno) -human serum albumin was 
intravenously administered to the mice ( lg/kg/3ml ) , and the 
mice were observed for 48 hours. Any condition proving 
adverse side effects was not noted, and all the mice 
survived until the lapse of 48 hours after the injection. 

As described above, the selenium compound of formula 
( 1 ) and salts thereof have potent lipoxygenase inhibitory 
activity, are very safe, and soluble in water. Therefore, 
they are useful for the prevention and the treatment of 
diseases in which metabolites of lipoxygenase take part in 
the mechanism of the onset thereof, for example, 
cerebrovascular diseases such as cerebral infarction and 
subarachnoid hemorrhage, ischemic heart diseases, bronchial 
asthma, tumors, inflammation, and endotoxin shock by oral or 
parenteral administration. 
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What is Claimed is: 

1 . A lipoxygenase inhibitor containing as an active 
component a selenium compound represented by the following 
formula ( 1 ) or a salt thereof : 



^ CONH-Zq) ( 1 ) 

CSC 1 
Se-R 1 



wherein R 1 represents a cyclic alkylthio group/ 2-amino-2- 
carboxyethylthio group or a group derived therefrom, a 
protein or peptide having a cysteine residue which links via 

a sulfur atom of the cysteine group, or a group R -Se- in 

t 

which R^ represents a substituent group. 

2. The lipoxygenase inhibitor according to 
Claim 1, wherein the group R -Se- is selected from the group 
consisting of 2-phenylcarbamoyl-phenylselenyl group, 2- 
pyridine-3-yl-carbamoyl-phenylselenyl group, 2- 
phenylcarbamoyl-benzylselenyl group, 2-pyridine-3-yl- 
carbamoyl-benzylselenyl group, 3-phenylcarbamoyl- 
phenylselenyl group, 3 -pyridine-3-yl -carbamoyl -phenylselenyl 
group , 3 -pheny lcarbamoy 1 -benzylselenyl group , 3 -pyr idine-3 - 
yl -carbamoyl -benzylselenyl group, 4-phenylcarbamoyl- 
phenylselenyl group, 4-pyridine-3-yl -carbamoyl -phenylselenyl 
group, 4-phenylcarbamoyl-benzylselenyl group and 4-pyridine- 
3 -yl -carbamoyl -benzylselenyl group; wherein the phenyl group 
of the phenylcarbamoyl group of each of these groups may 
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have a substituent . 

3. The lipoxygenase inhibitor according to Claim 1, 
wherein the selenium compound is. S- ( 2-phenylcarbamoyl- 
phenylseleno ) -albumin. 

4. The lipoxygenase inhibitor according to Claim 1, 
wherein the selenium compound is ( 2-phenylcarbamoyl- 
phenylseleno ) -human albumin. 

5. The lipoxygenase inhibitor according to Claim 1, 
wherein the selenium compound is S- ( 2-phenylcarbamoyl- 
phenylseleno) -human serum albumin. 

6. The lipoxygenase inhibitor according to Claim 1, 
wherein the selenium compound is 2- ( 2-phenylcarbamoyl- 
phenylselenyl ) -seleno-N-phenylbenzamide . 

7. The lipoxygenase inhibitor according to Claim 1, 
wherein the selenium compound is S- ( 2-phenylcarbamoyl- 
phenylseleno ) -cysteine . 

8. The lipoxygenase inhibitor according to Claim 1, 
wherein the selenium compound is S- ( 2-phenylcarbamoyl- 
phenylseleno ) -glutathione . 
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ABSTRACT OF THE DISCLOSURE 
A lipoxygenase inhibitor containing, as an active 
component, a selenium compound represented by formula (1) or 
salts thereof : 



carboxyethylthio group or a group derived therefrom, a 
protein or peptide having a cysteine residue which links via 
a sulfur atom of the cysteine group, or a group R^-Se- in 
which R^ represents a substituent group. 

The selenium compound of formula ( 1 ) and salts thereof 
have potent lipoxygenase inhibitory activity, are very safe, 
and soluble in water. Therefore, they are useful for the 
prevention and the treatment of diseases in which 
metabolites of lipoxygenase take part in the mechanism of 
the onset thereof by oral or parenteral administration. 




(1) 



wherein R x represents a cyclic alkylthio group, 2-amiho^2- 
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